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ABSTRACT 

This document focuses on information regarding 
student proficiency, curricula, learning environments, and 
demographics at the elementary, secondary, and postsecondary level 
that has been gathered through 1993. The data presented here are 
extracted from existing studies and surveys of education. After an 
introductory chapter, chapter 2 provides an update on the achievement 
of students, looking at overall changes in achievement and 
differences by sex, race and ethnic origin, and region. Chapter 3 
considers the characteristics of the elementary and secondary 
educational system, examining the adequacy of teachers, curricula, 
and resources in light of what the science and mathematics standards 
have presented as a guiding vision for science and mathematics 
instruction. Chapter 4 looks at postsecondary education and considers 
how well the system is producing students who are adequately prepared 
for the science, engineering, and technology workforce. Equity is 
examined in terms of scientific literacy and U.S. students are 
compared with students from other nations. Chapter 5 contains 
additional reflections on what the present system of indicators does 
not say. This chapter returns to policy issues and suggests critical 
themes that researchers should pursue in the future. A review of 
major reports recommending an indicator system for monitoring, science 
and mathematics education is presented in the Postscript. 
Approximately 40 percent of the document consists of appendix tables 
corresponding to each chapter. (JRH) 
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S ince its establishment in 1950, one ot NSF’s miS' 
sions has been to provide research, guidance, and 
support for U.S. science and mathematics educa^ 
tion. NSFs role extends into the compilation of statistic 
cal data about science and mathematics educaticm prO' 
grams gathered by Federal agencies, such as the National 
Center tor Education Statistics. NSF analyzes statistical 
intormation trcm outside sources, as well, and develops 
appropriate methods tor evaluating the etfectiveness ot 
programs and initiatives. Creation ot a biennial science 
and mathematics education indicator report,' therefore, 
builds on the agency’s leadership as compiler, reviewer, 
and interpreter of complex data. 

While the 1992 Indicators report primarily described 
science' and mathematics'cducation'related trends from 
1970 to 1990, this latest document focuses, wherever pos' 
sible, on information regarding student proficiency, cur^ 
ricula, learning environments, demographics, and so 
forth, that has been gathered through 1993. Therefore, 
this report serves as an update on the ways in which the 
important issues in science and mathematics education, 
analyzed in the 1992 edition, continue to change, 

A review of major reports recommending an indicator 
system for monitoring science and mathematics educa- 
tion is presented in the Postscript of this report. TTiat sec- 
tion also recommends new, future directions for colleC' 
non and presentation of such indicators. 

Major sources of the latest data include such existing 
national surveys as the National Assessment of 
Educational Progress (NAEP), the National Education 
Longitudinal Study of 1988, the National Survey of 
Science and Mathematics Education, and High School 
and Beyond. The main source for international compar- 
isons is the International Assessment of Educational 
Progress. In some cases, the authors have conducted seC' 
ondary analyses of the existing data, but no new data 
have been collected by NSF for this report. 

A full understanding ot the data presented here 
requires some familiarity with the precepts of systemic 
retorm in science and mathematics education and the 
standards upon which the concept is based. It is largely 
within this context that the subjects of the report — stU' 



dent achievement, the competency of teachers, the 
sophistication of the learning environment, and others — 
have been selected. 



Standards and Systemic Reform 

Over the past decade, science and mathematics educa^ 
tion standards, which provide an explicit set of expecta- 
tions for teaching and learning, have been articulated by 
a number of prestigious organizations, such as the 
National Council for Teachers of Mathematics, the 
National Research Council, the National Science 
Teachers Association, and the American Association for 
the Advancement of Science. While differing in details, 
the standards are consistent in providing guidelines for 
instruction, calling tor improvement in teacher qualifica' 
tions and the learning environment, and setting levels of 
expectation for student achievement. The standards reim 
force the notion that the pursuit of excellence must be 
open to all students, regardless of their sex, their race, or 
the community in which they live. 

The standards have, in turn, yielded a widely .endorsed 
set of specific goals, such as the following: 

♦ All students should be expected to attain a high level 
of scientific and mathematical competency. 

♦ Students should learn science and mathematics as 
active processes focused on a limited number of 
concepts. 

♦ Curricula should stress understanding, reasoning, and 
problem solving rather than memorization of facts, 
terminology, and algorithms. 

♦ Teachers should engage students in meaningful 
activities that regularly and effectively employ calcu' 
lators, computers, and other tools in the course of 
instruction. 

♦ Teachers need both a deep understanding of subject 
matter and the opportunity to learn to teach in a 
manner that reflects research on how students learn. 

Meeting the standards and goals of excellence and 
equity requires a broadly based, coherent, systematic 
approach, NSF and the Department of Education have 



As spccilicd m the Senate 19^)1 Appropriations Bill (HR 515S), this report is a conKressionally mandated one: 

"...In addition, the Cc'mmittce expects the (National Science] Fecundation ttc establish a biennial science and mathematics education indicator 
report, distinct from the science .mJ chumeenne indic.itor report, that evaluate.s the pnegress of the United States m impncvim» the science and math- 
ematics c.ipahilitv ot Its students, and the eHcctivencss ot all Federal and State education programs as parr ot this prcKCSs.” 
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collaborated on a number ot >y>teinic reform ettorts that 
entail a coordinated national initiative, as opposed to 
piecemeal remedial efforts, to address all components ot 
the prevailing educational system. 

Svstemic science and mathematics education reform 
is built on the following elements: 

♦ Curricular reform for all students at all grade levels, 
including the establishment of achievement standards 
based on the ability to master scientific processes, 
rather than memorization o\ facts or formulas; 

♦ Changes in the learning environment, including ped- 
agogic reform, with teachers emphasizing active stu- 
dent involvement through discussion, problem solv- 
ing, hands-on activities, and small-group work; 

♦ More opportunities ior all students to use calculators 
and computers in the classroom and for homework; 

♦ More exposure of low-achieving students to the full 
range of educational opportunities and demands; and 

♦ Assessment reform that replaces tests based on tactu- 
al knowledge with tests that measure the ability to 
reason, solve problems, and use scientific principles. 

Observations 

This report covers characteristics of elementary, sec- 
ondary, and postsecondar>' education. The indicators 
were selected to show evidence of change in the Nation’s 
science and mathematics education system. For elemen- 
tatr and secondary education, the selection of indicators 
includes curriculum coverage, teacher practices, and stu- 
dent achievement. This selection was influenced by 
n.uumal standards, which were developed by professional 
education associations. For postsecondarv education, the 
selectiim of indicators monitors the extent oi access to 
science and engineering postsecondarv education bv 
underrepresented minorities and females. 

Overall, the trends upward higher student performance 
and ctuirse completion are consistent with the goals ot 
reform. Some significant observations of changes during 
the past 2 decades are as folKnvs: 

ACHIEVEMENT TRENDS 

♦ Several demographic changes have taken place during 
the past 2 decades that could affect student achieve- 
ment. For example, the proportion of all parents who 
had received at least some college education increased 
from 25 percent in 1970 to 49 percent in 1993. (See 
figure 1*5.) The trend held tor white, black, and 
Hispanic parents, although in 1993, parents ot 
Hi''panic students still had le^s education than parents 



of white or black students. Additionally, the propor- 
tion of families with children younger than age 18 liv- 
ing with only one parent increased from only 13 per- 
cent in 1970 to 30 percent by 1993. (See figure 1-6.) 

Ar ‘"he same time, students were more likely to be liv- 
ing below the poverty level; the proportion of stu- 
dents between 6 and 17 years old living in poverty 
rose from 14 percent in 1970 to 20 percent in 1993. 
(See figure 1-7.) 

♦ Student achievement in both science and mathemat- 
ics, as measured by the NAEP trends, has increased 
since 1977. Although increases do not occur every’ 
year, they are clearly observable for stu den/s of every 
race and ethnic origin and at every age. Increases 
occurred in the percentage of students who attained 
at least a basic level of knowledge in science and 
mathematics, especially among blacks and Hispanics 
and those at the lowest achievement levels. For 
example, the percentage of 13-year-old black students 
who attained a proficiency score of 250 or more 
increased from 29 percent in 1978 to 51 percent in 
1992 — a 22-percentage-point increase in students 
who perform at acceptable levels of mathematics in 
the eighth grade. 

♦ These gains have not eliminated the gaps between 
males and females. For example, in 1977, the largest 
gap between the percentage of males and the per- 
centage of females scoring at selected NAEP anchor 
points was in science at age 17. The gap between the 
achievement of males and females had decreased 
from 14 percentage points in 1977 to 9 in 1992. (Sec- 
figure 2-12.) 

♦ Sharp differences in student mathematics perfor- 
mance among states in the United Stares match dit* 
ferences among countries. A comparison of interna- 
tional and state proficiencies shows, for example, 
th:it eighth-grade performance in the highest ranking 
states (Iowa, North Dakota, and Minnesota) was the 
same as in the top-performing countries (Taiwan, 
Korea, and the former Soviet Union), while perfor- 
mance in the lowest performing stares was about the 
same as in the lc'we^t performing countries. (See fig- 
ure 2-19.) 

♦ Overall, students m the Midwest had the highest 
NAEP mathematics scores, and students in the 
Southeast had the lowest scores. (See figure 2-19.) 

Curriculum Trends 

♦ High schools appear to he placing more emphasis on 
science ,inJ mathematics education. Whereas 20 per- 
cent of states required high school students to com- 
plete 2 or more vear> of mathematics in 1974, almost 
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90 percent of states had that requirement in 1992. 

(See figure 34.) However, requirements in all states 
remain below the 4 years of .science and mathematics 
recommended by the national standards. 

♦ Increasing proportions of high school students 
received instruction in science and mathematics in 
the past 10 years. (See figures 34, 3-5, and 3-6.) 

Also, eleinentarv students spent more time in class 
studying science and mathematics. (See figure 3-2.) 

♦ Between 1982 and 1992, female and male high 
school graduates had earned credit in all science and 
mathematics courses at about the same rate, except 
in physics, where rates tor males signiticantlv exceed- 
ed those tor females. (See figure 3-4.) 

♦ Substantial differences in coursetaking existed among 
students in various racial and ethnic groups. (S fig- 
ures 3-5 and 3-6.) For example, while about the same 
proportion of white, black, and Hispanic high school 
graduates had earned credits in biology’ and introduc- 
tory algebra in 1992, a significantly higher proportion 
ot white graduates had completed courses in chem- 
istr\', physics, geometry, advanced algebra, and 
trigonometry. 

♦ Ability grouping — assigning students to specific class- 
es such as honors or remedial courses — in secondary* 
science and mathematics classrooms has declined, 
creating a more heterogeneous environment. (See 
figure 3-8.) V/hatever may have stimulated this 
change, it is a move toward greater classroom equity, 
since homogeneous classrooms may deprive low- 
achieving students of exposure to demanding course- 
work and the stimulation and encouragement to 
achieve. 

TEACHliRS 

♦ High school science and mathematics teachers are 
likely to have completed their undergraduate training 
with majors in their teaching fields, but few elemen- 
tary school teachers majored in science or mathemat- 
ics. (See figure 3-21.) Only about two-thirds of 
teachers of grades 1 through 8 have completed at 
least one college course in the biological, physical, or 
earth sciences. (See figure 3-22.) 

♦ Less than 30 petcent of elementary school teachers 
say they feel well qualified to teach life science, while 
60 percent feel w'ell qualified to teach mathematics 
and close to 80 percent feel well qualified to teach 
reading. (See figure 3-28.) 

♦ Overall, many teachers are not yet following recom- 
mendations for reforming classroom practice; tor 
example, teachers have not implemented early intro- 
duction of algebraic concepts or alternative assess- 



ments. Howe\er, science and mathematics teachers 
are using more “hands-on” activities. The number of 
classes using hands-on activities increased in each 
grade level since 1986, following a decline since 
1977. Still, fewer than 40 percent of junior high or 
high school classes used hands-on activities in their 
most recent lesson. (See tigure 3-20.) 

POSTSECONDARY TRENDS 

♦ As the value ot postsecondary education has increased 
across all sectors of the economy, the percentage of 
high school students aspiring to obtain a bachelor’s or 
higher degree has increased dramatically, regardless ot 
sex, race, or ethnic origin. (See tigure 4-2.) 

♦ During the 1980s, despite decreases in the population 
of college-age youth, the number ot bachelors degree 
recipients increased markedly. Tlie number ot science 
and engineering bachelor's degree recipients also 
increased, although not as notably. However, com- 
pared ’vvirh nations such as japan. South Korea, and 
Germany, the United States graduates significantly 
fewer persons with tirst degrees in natural science 
and engineering. (See figure 4-16.) 

♦ Although interest in science and engineering careers 
declines among students between 10th grade and col- 
lege graduation, a large portion of science and engi- 
neering graduates actually enter their discipline dur- 
ing the final years of college. (See figure 4-13.) 

♦ Although 28 percent of male and 10 percent of 
female high school seniors planned to major in one 
of the science or engineering fields, by the time they 
were college seniors, only 1 1 percent of males and 4 
percent of females actually completed the major. (See 
text table 44 .) 

♦ Betw'een 1971 and 1991, increases in graduate 
degrees awarded exceeded increases at the bachelor’s 
level. By 1991, doctorates in science and engineering 
constituted almost two-thirds of all doctorates grant- 
ed in the United States. During this period, universi- 
ties aw'arded 39 percent more science and engineer- 
ing master's degrees and 23 percent m.ore science and 
engineering doctoral degrees. (See tigure 4-18.) 

♦ The number of females receiving bachelor's degrees in 
science and engineering has increased substantially in 
the past few years; w'hile the number of males graduat- 
ing in those fields has remained flat or declined. (See 
appendix table 4-18.) Still, while females constituted 
54 percent of all bachelor’s degree recipients in 199] , 
they earned only 44 percent of all bachelor’s degrees 
in science and engineering. 

♦ The number of blacks and Hispanics graduating with 
science or engineering bachelor’s degrees increased 
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between 1985 and 1991. How'ever, blacks represented 
only 6 percent of science and engineering bachelor s 
degree recipients, whereas they represented 14 per' 
cent of the postsecondary population. Hispanics rep' 
resented 4 percent of science and engineering bachc' 
lor’s degree recipients and 1 1 percent of the popub' 
tion. 

♦ Underrepresentation is evident in the number of 
minorities and females who serve as science and 
engineering faculty members. In 1992, blacks made 
up about 5 percent of all higher education faculty’, 
but they made up only 3 percent of natural sciences 
faculty and less than 3 percent in engineering. (See 
figure 4'29.) Similarly, although the number of 
women teaching in U.S. postsecondary institutions 
increased markedly, females account for only about 
15 percent of faculty in the natural sciences and only 
about 6 percent of engineering faculty (see figure 4- 
30); they make up about one'third of all higher edu- 
cation faculty. ■ 
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InFroducrion 



T he Senate 1991 Appropriations Bill (HR 5158) 
mandated that the National Science 
Foundation (NSF) produce this biennial report 
to evaluate the health of science and mathematics edu- 
cation/ This report is intended to update policy makers, 
educators, and the general public on the status of stu- 
dents and the system chat serves them. It uses selected 
indicators of the system to provide a look at hcnv science 
and mathematics education has changed in the past few 
years and how it is changing today. Furthermore, the 
report uses a num‘'erof indicators that represent impor- 
tant elements of the efforts of systemic reform of mathe- 
matics and science education. 

The data and findings presented here af out science 
and mathematics education are extracted trom existing 
studies and surveys of education. In some cases, chapter 
authors have conducted secondary aiialyses of these exist- 
ing data, but no new information has been collected from 
schools, students, or teachers specifically for purposes of 
writing this report. The report highlights information 
regarding relationships between changes in student 
achievement and changes in classroom conditions. 

Although the picture that emerges is detailed, it is far 
from complete because sur\'ey data for many important 
topics of concern to science and mathematics educators 
are not available. Therefore, a secondary’ purpose of this 
volume is to evaluate the condition of current indicators 
as descriptors of science and mathematics education from 
kindergarten through the end of the collegiate experience 
and to identifv new directions to be pursued. 

Two themes are central to the indicators in this voh 
ume — excellence anvl cquitv. Excellence means the 
extent to which high standards of learning are attained; 
equity means the extent which these standards are 
applied to all grv'iups. Excellence and equity are the fore- 
most gcvils of the ediicatumal system — the bottom line ot 
the system's health. 

The Context for this Report 

The changes in the educational system described in 
this volume should be examined within the context ot 
maior events in the country that affect student perfor- 
mance in elementary and secondary schools and the sci- 
entific literacy of college graduates. This sectu>n prt)yidcs 
a summary ot seune of the recent events in pt>licy, fund- 
ing. and demographics that the autht^rs considered as 



they selected indicators for this volume. These events all 
affect interpretation of the selected indicators. 

POLICY 

In response to mounting evidence from national and 
international studies that not all students in the U.S. 
educational system perform well in science and mathe- 
matics, educators and policy makers have placed a new 
emphasis on the promotion of excellence and equity for 
all U.S. students. (See Chapter 2.) 

One initiative to deal with excellence and equity 
issues was the creation of a set of National Education 
Goals to be achieved by the year 2C00. One of these 
goals stresses the importance of science and mathematics 
education by challenging school systems to make U.S. 
students’ science and mathematics achievement first in 
the world. 

Another initiative has been to implement systemic 
reform efforts, rather than piecemeal projects, to unif^' 
policies of reform. For example, standards have been 
developed for science and mathematics education to pro- 
vide clear goals for students, teachers, and administrators 
in each subject area. (For more information on science 
and mathematics standards, see Chapter 3.) Also, new 
assessment strategics have been created to measure the 
outcome of new instructional methods. Tbiis volume pro- 
vides an examination ot the extent to which these reh'»rm 
efforts have been adtipted by educators throughout the 
United States. 

Systemic Reform 

Systemic reform is an approach to educational change 
based on the premise that achieving excellence and equity 
will require mi^re than piecemeal attacks cm the education- 
,il svstem. Three elements are central to systemic reform 
(OT'Jav &. Smith, 1993); 

♦ high standards for learning expected \von\ all students; 

♦ alignment among the parts of the educational system; 
and 

♦ a change in the governance of educatic^n, which 
includes greater schex)! site flexibility and ccm.tn^l wer 
resciurces and strategies of curriculum implementatioti. 
Svstem 1C reform efforts include more, hinvever, than 

lust a vision of change in classroc-im instructum. They 

♦ invidve the community and the public in prennening 
change by encouraging partnerships among the sectors 
of education institutions and among parents, business- 
es, ;ind the community to develop goals for students; 
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♦ .'ttcr .in cnh.incc-vl rok> lor wh.ii h.i' Kvn “ip.tor 

iiul k-.irniivj c\|htk‘iu c>--iiuhcuin". p.irk^, 

• inJ r.ulio .inJ iclcx i^io* .. on.. — in iinpnn iiu: ilu- oJu- 
^ .itii'n.il 

♦ p^>^c^^Io^Ml Jc\ olopmcni onh.uuoJ pnMUinoiKc, 
with tho kie.i ih.it Niioh Jc\oK >pnicni n iinpnri.int lt»r 

■ ill .KitiT'' in the ckliicationnl ent<.Tpri"e; .nui 

♦ \ ifW the elcinentarx .inJ seconJ.iiv "V^tem .n inteur.ilK 

icl.itevl in tiK* p* J.irv l\'ih cnmmuiiiu 

^nlkuo" .inJ 4wo.ir in'-iirutinn'' .ire 

"^vstemie rc-rnrm ettnr^" einph.M:o .in .iliumnenr .immva 
[Mri", wiih con^i'tont ,invi coherent pohcios. in'^mict lon.il 
['r.icnccs, .iiul .nse^Ninent". hor in''r.ince. inNtrucuon tn 
eleinennirv er.kk'N "hoiikl he .irt icul.iteJ vviih ih.ii ot sec- 
on J.ir\ er.kles. an^.i instruction in element. ir\ .inJ sec- 

♦ Mul.irv schoi>ls shnuki prep. ire sruJents lo ukveeJ l\>rh 
in ihe , os( sceoiuiarx eJuc.ition einironmeni .inJ .is new 
t nir.inis to ihe workforce. 

The \-Mon th.it forms the found. iiion tor s\sremu 
ch.inee lorces e^iucators t<'. expand the detinitk>n ot 
excellence. It conskiers new components, as well .is the 
extent tif alignment of the components tow.ird a common 
Ltoal. M.inv of the necessarv measurements of almnment 
.ire not currcntlv awiilahle. Those th.it could he identified 
.ire shown in this volume, especial Iv in Chapter T 
Further development of appropriate indicators must he 
continued to imprtwc measurements of the condititms 
that affect the health of the entire school svsrem. 

Standards 

Stand.irds for teachers and suideius tha- v»ere deveh 
oped hv natumal professional societie.s play a piunal role 
m sVNtemic reform efforts. Indeed, thedescnpii >n of 
instruct k>n and kMrninit porrraved in hotn the science 
.ind mathematics st.indards is one that is .a die heart of 
svstemie ch.in^e etrorts. 

The National Research Council, represen tinij the sci- 
ence community, is developinc^ science stand, irds. huild- 
ini: on the American As>ociatum for the .‘^vd\‘ancement 
of Science's Pwjccc J06I .ind the N.itional Science 
Te.ichers Association s T/ic Caaircnr (anc. 1 he N.uion.il 
Council for Teachers ot Marhem.it ics de\’eloped st.ind.irtls 
ih.it Were published ii^i .md Both sets of 

si.indartis c<ili for ch.inues in te.ichmu methods, te.icher 
prep.ir.inon, the le.irmni: lau ironment . .ind the svstem's 
expeci.it ions of .ill suiderMs. 

These st.indards .ire not me re I v .1 rest.itemem , i the 
st.itiis quo. Thev stress hieh levels of science and m.uhe- 
matics compel enc\. Thev e.ill for a different kind of 
insiruciion. etnph.isizini; depth of uiKierst.mvlinu o\ er 
breadth of coverage and instruction to prtMuoie proNem 
solving- In .iddilion, the role of the le.kher Ivvomes one 
of ci'.ich or model - - wiih stu.lenis expected t\‘ ene.iue in 



h.inds-on. inqmrv- h.oed kMrnine — r.iiher th.in puiwevor 
- *t know lede<.‘. The principles wiihin the standarvls .ire 
wkielv .iccepted hv le.iders .i! ihe t\luc.ilion ,ismu i.uioiis 
to pro\-ide A p.irh to ext.ellence. 

Assessment 

.As^essnieni is a tool ih.u not onlv me.isures, hut .ilso 
vlrives. irist ruction. .As such, ediic.iiors consider it a criii- 
Lal p.irt ot ilie le.kliinc .ind k-.irninc cvcle. The tvpes of 
assessment used m sJiotT rlir<niehv>ui the count rv h.ive 
heeun to ^.h.inev in leceni vears. Hxperiments and 
research .ire underwav to de\‘e!i*p new test mu straieuies 
ih.ir require mt>re problem soK inu and active enuaueineni 
I »n the p.ui ot flic students. This new uei'ieratu'‘n of tests 
IS expected to coir'^ihute 10 .1 more demandmu educ.i- 
tion.il s\srem in wnich .ill sindents are expected to he 
sompeient m soK inu pr< 4 dcms as well .is knowiiiu t.icts. 

Federal Funding 

One of N'SF’s missKMis is to provide rese.irch, uuidance. 
.ind support for science .md mathematics education in the 
United St.ites. NSF pro\ ides funds to support uraduaie 
and underuraduate students in specific science and enm- 
ncerinu fields, and primary responsibility for educational 
prtigrams at Nk^F is vested m the Directorate for 
Education and Human Resources (EHR), Since the 
U)8Cs. EHR has urown rapidly, largely propelled bv 
increases in proprams for element. irv and .secondary educ.i- 
tion, .Althouph EHR spent onlv 22 percent of its hudpet 
on elementarv .ind second.irv education proprams in H9S0. 
It expended about 57 percent - if its hudpet on these pro- 
era ms in UTH. (See fipure 1 -1 .ind appendix table 1-1.) A 

The science and mathematics 
standards are not merely a 
restatement of the status quo. 
They call for a different kind of 
instruction, emphasizing depth of 
understanding over breadth of 
coverage and instruction to 
promote problem solving. 
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FIGURE 1-1 

Funding for sectors of education by the NSF Directorate for Education and Human Resources (EHR): 1980 to 1994 

350 , , , 




SOURCES Nat/cr-jlSoc<x:efounoato.-- .^99?' tHR Ovoaor^of Ovvaras >P90(NSE92 751 Wasf*ri«ion DC MSf Naiona; Sc«fV-e founoaton (’994j (B«xwoi hp>jBs) Unpubksnec3 iaOiatton$ 

Sgo aooencloc lawo 1 - i 



large proportion of these funds financed systemic 
approaches to increase the alignment of projects within a 
state or city to achieve a more unified policy and structure 
for elementary' and secondary education, 

Although Federal funding is a small portion of the 
state and local government expenditures for science and 
mathematics education, changes in Federal funding may 
provide useful indicators of changes in national priorities. 
NSF’s financial contribution to education represents 
about one-fourth of the total Federal investment in sci- 
ence and mathematics education. Other funding sources 
are the departments of Education, Health and Human 
Services, Defense, Agriculture, Commerce, Energy, and 
Interior; the National Aeronautics and Space 
Administration; the Smithsonian Institution; and the 
Environmental Protection Agency. (See figure 1-2 and 
appendix table 1-2.) 



DEMOGRAPHICS 

Even as educators have continued to search for new 
ways to enhance excellence and equity during the past 2 
decades, the demographic context of the educational sys- 
tem has changed. Several of the changes that occurred in 
the past 2 decades are ones that directly influence perfor- 
mance of U.S. students. Since most of the indicators in 
this volume arc averages of a diverse population distrib- 
uted over 50 states, they reflect important trends, such as 
changes in immigration patterns; however, because some 



FIGURE 1-2 

Budget obligations of 11 Federal agencies 
for science and mathematics education: 1994 
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Jcmtiijr.iphK ch.inLic- o^uir sImwIv. {Ik\ h.r.v limircvl 
iiuluciiLi.- on evluc.irion mJit. .nor". 

Elementary and Secondary 

Between l'^)/0anvl the size of the element. irv 

inJ "eet'nJ.irv population JeelineJ. In u heuan 

inere.iNiivj aeain. I^nrini: rhi" [htioJ, imcmI anJ ethnic 
vliverMiv inerea."eJ "li^hrlv uiihin the element, irv .inJ 
"eeonJ.irv "chotil populition. B\' ilu- white ]^-.»pula' 

!n>n u.is Ip percent Mualler than n h.iJ been in 
The Mack pt>pul.ith>n was ahoiii iIk- same "i:e a" in 
inJ t!u‘ popul.ition ol other r.icc's. inosilv ctew. 

The llisp.mic piipiilation mcre.iseJ Iw 2 nulhon "Ui' 
.lent", iii‘ about i wo-ihir*.!". between — when it w.i" 
tiist ine.iMired — .m^l to al\Hii 12 percent ot the 

element. irv ana Neci>nJar\ popuLitum. tSeetieure 1 ' 
mJ appendix table 1 - v ^ 

^ orresponvlini: to the incre.oe m the IT^panic p^^puLu 
non was an mcrease in the tiiimber chiKiren who Jid 
not "peak bncliNh in the home. tSce tnaiire 1-4 and 



appendix t.ible 1-4.) Ix'tween b^V .ind i '^>'>0, the niim' 
her ol children uh.^ spoke .i lancu.me < aher i h.in Hnelish 
at home increased trom 4.5 million to P.5 million, or 
from 10 percent to 14 percent ot .ill children. In 1 W, 

)iist under 1 million children, .iboiu 2 percent ot bill chib 
dren, repi^rted that the\' did not "pe.ik Enuhsh well or ,u 
■ ill. A hieher percentaue ot children who spoke a km' 
uiiaue other than Enuhsh at home reported to rbic Census 
I'nireau that thev spe.ik Enuhsh \erv well. 1 lowever. this 
ch.inue* 111 the number ot cliikiren who norm.illv "["e.ik .i 
lanunaue other rh.in Enuhsh .it home w.is not kirue 
enoiiuh to have anv dramatic ettca on the indic.itois 
student pertormance presented in this volume. 

0\'eralk element. irv .md second.irv students ot all races 
.mJ ethnic oriuins were more hkelv m than in pre- 
vioijs ve.trs to have parents w ith hiuher education levels, 
tbee tiuure 1 o ,ind appendix table 1 -5.5 Between 1970 ,ind 
the proportum <4p.irents wh.^ h.id receiwd .it Ic.ist 
some ci'lleue education incre.ised Worn 25 percent to 49 
[vreent. }-iowever. m 1995, onlv 57 percent of bl.ick and 



FIGURE 1-3 

Number and percent of students enro/led in 
grades 1 -1 2, by race or ethnic origin: 1 970 to 1 993 
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FIGURE 1-4 

Number of children ages 5-17 speaking a 
language other than English at home: 
1980 and 1990 
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FIGURE 10 

Education level of parents of elementary 
or secondary school students, by student 
race or ethnic origin: ‘1 970 to 1 993 
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pcrcL'iu o! [MiL'niN h.ki roLoivod .it ic.i>i muik* 

oillctiu cJlk.iiion. AInuu onc'li.ilt ol ihc incrcaso in the 
j-'roportion ol stikleni" who perlormed ,it a l\i>ic level on 
the N.itioiTil A'"'e>Muent ot liJucaiion rrou’re''S between 
h)S2 <mJ can he aitnhuteLl to the overrill increa''e in 
parental eJuearion le\‘eU.' (See CJhaprer 2.'! 

In ^ruJenr^ ot anv race or ethnic origin were 

more likelv lo he memhers ol one^parem tamiliex tSee 
iiuure l*t\^ The propv»rtion o{ one^parenr tamilie'' 
iiKTea^eJ Iroin 1 ^ peikeni m h^TO lo k'' percent in 
in percent oi hl.ick (ainilies had onK one par- 

ent. tSee ap['enJi\ table 1 (vl Cdearlv, "chool> e.in no 
lonuer .i>"iime that children ha\ e parent^ at home to 
tuoniior ''chool acmai le''. 

The prop* 'ri ion I't ».hildren liN inu in Uiuilie" with 
income'' below the [\'\eri\ le\el incre.i"ed >te.idilv 
ix-tween hkO and — iioin 14 [>ercent to k*' {vrceni 

’1 children (Mo 17 \ear" old. i>ee I mure 1*7 aikl appen- 
dix i.ihle I 7.1 .Ahhoiieh. the pr* ‘portion ot black children 

FIGURE 1-6 

Percent of white, black, and Hispanic families 
with only one parent present, by race or 
ethnic origin: 1970 to 1993 
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livinu in with iiKoinc'' Ix-Kiu iht.- po\crt\ l 

tlid ih‘i iiKrLM"<.' .imi.ill\ diinni: tiii" [xnovl. it 
rLin.uncJ hi<jh — .u .ibour 4^ ptTt.cnr. Mii;h or iiHTc.isinij 
k-VL‘U «<t po\xTtv ti>r \ MrioiiN popul.uutn'' (.oiilj haw- a 
nouatiw- intlucncL' i«n cJiicai lonal L^xceHcncc and oqiiitv. 

Postsecondary 

Sonu'what less racial and (.■ilinic diWT^uv exists amonc' 
the ci-llwic ['‘opiilafion rhan rlu- clcnic-ntarv and ^cc- 
ondarv populaih >n. and diWTNitv amoivj pc»''t''CCoiv!ar\ 
'tiidrnu has nut Llunwcl urtatK in ilu‘ pa^t decade. 
IxTween hhO .ind l tlie propt^rriun of sUideia^ 
enrolL-J in college uiio were wlnte deereaH'd. (See tiu-ure 
I'v"' and ap’iKMidix faide I- v) The proportion I't black stu- 
dents has inereasud little since h^75, when it reachevl Id 
percent. The proportion of student> ot o.ther r.ices and ot 
Hispank iTiein e.kh increased to a. bout 7 pcTCeni ot stu- 
dents (.■nrolkvl in colicee bv 



FIGURE 1-7 

Percent of white and black children ages 6-1 7 
below the poverty level: 1970 to 1993 
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THE:. Organization of the Report 



This report consider> chanues in science <ind mathc' 
inatics e».luc<ition in the L nited Stares with rei^ard \o 
excellence and equity within the educational system. The 
data are presented in three chapters, ttillowed bv a con- 
cludinu chapter: 

(Chapter 2 provkles an update on the achievement ot' 
students, kiokine at o\ erall changes in achiev ement and 
ditterences bv sex, race and ethnic origin, and remon. 

The chapter reports some “c;ood news," m terms ot excel- 
lence and e*quitv; howe\ er, manv questions remain. 

Cdiapter ) considers the ch.iracte^istics of the elemen- 
taiT and scctindarv educational s\stem. examininij the 
adecju.icv ot teachers, curricula. ,ind resources in Imht ot 
what the science and mathematics standards h<i\e pre- 
sented as a uandine vision for science and mathematics 
instruction. These d,ua provide the basis tor both celehra- 
lion and ci'ncern. These .inalvses also hii^hliijht .ireas 
where iiitorm.iiion is shin. 

Chapter 4 looks at postsecondarv educatum. It consid- 
ers how uell the svstem is pmducinu students who are 
,idequaielv preparet.! tor the science, eni^ineeriniLi, ,ind 
lechnolo^v workforce. This chapter examines e.|iiiry in 
terms v4 s(,n‘iuitic literacw. It also conMvJers how I ’ S. stu- 
denrs tare comp.irevl with students from other nations. 

C'hapter 5, the coiKludinu cha.prer, contains additional 
reflections, not <is much on what the indicati^rs sav, hut 
on what the present svstem of’ mdicati^rs does nor sav. 

The chapter returns to polic/ issues .ind .sue^csts critical 
themes that researchers slvuild pursue in ihe future. H 



FIGURE 1-8 

Race or ethnic origin of students 
enrolled in college: 1 970 to 1 993 
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Endnotes 

As specified in the Senate 1991 Appropriations Bill 
(HR 5158), this report is a congressumally mandated 
one: 

"...In addition, the C'ommittee expects the [National 
Science) Foundation to establish a biennial science and 
mathematics education indicator report, distinct from the 
science and engineering indicator report, that evaluates 
the progress of the United States in improving the sci' 
ence and mathematics capability of its students, and the 
eftectiveness of all Federal and State education programs 
as part o\ this priKess.” 

Calculated bv deriving the percentage of students 
achieving basic levels in 1982 and 1992 for each educa^ 
turn level of parents and adjusting the education of par- 
ents {o a current population. 
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A «.hicvoincnt provide kc\ intorm^moi'i .iboui 
(rcnd> in "uonce .nui malhcm.it icn cJucatiori — 
Mich .!> how NtuJci'it'' arc Aoimi in m.ithcmatiCN 
and science, whether student pertorm.uKe is improvinu, 
whether students .ill r.wes ,md ethnic origins arc s^i^r- 
me equ.ilK well, .md whether .itn ditterenccs exist 
heiweeii the scores ot males .ind lem.iles. This intorma- 
turn provkles .1 usotiil measure ot educational pri'>erc'^s, 
even though the tests ex.iininc onlv .1 tr.iction ot stu' 
dent<‘ knowledge and tend tv> reflect older notions ot 
m,ithematics and science, such .is recitation ot tact r.ither 
than deiiU)nsiraiion ot pertorm,mce. 

Tins ch,ipier ex.imines .icademic achievement in sci- 
dice ,ind mathematics ot v.irious croups ot students — 
whites and minorities, males ,in«.l temales, students in var- 
ious states, and students from other eountrics — as a basis 
tor discussion ot elemcntarv and secondarv science and 
mathematics education in Cdi,ipter V 

Data Sources for thss Chapter 

The National Assessment of Educational Progress 
(NAEP) tests are the primary source of information 
about educational achievement in the United States. 
NAEP tests have tracked student achievement in sci- 
ence, mathematics, reading, writing, and other sub- 
jects for more than 25 years. The advantages of NAEP 
tests are that they are administered to a representative 
national sample of students and allow for comparisons 
over time on comparable test items. The disadvan- 
tages are that the test items, which remain consistent 
over time to show trends, may not adequately capture 
current classroom experiences and that the tests use 
small sample sizes, especially for black, Hispanic, and 
Asian students. 

Longitudinal measures of student achievement com- 
plement the conclusions drawn from NAEP results. 

The National Education Longitudinal Study (NELS) 
program is a conti. .-ting long-term project designed to 
study the educational, vocational, and personal devel- 
opment of students at various grade levels. NELS and 
the High Schtx)l and Beyond Study provide data that 
are i\ot available from NAEP, including information 
on student background and detailed and reliable mea- 
sures of family background. The drawback of these lon- 
gitudinal surveys is that the measures of student perfor- 
mance are much shorter, hence less reliable, than 
those in NAEP. ■ 



Achievement of Students by Race 
AND Ethnic Origin 

Over the pa^l 15 ve.ir>, Ntiident achievement the 
Narional A^^e^sment of EJucanonal Prourcss (NAEP' 
science .mJ m.irhem.itic'' te>t'' iNce sidebar v»n d.ua 
^^ources) ha^ imprcwed Nlightlv tor all ages and r.ici.il ,inJ 
ethnic groups. tSee figures 2-1 and 2-2 and appendix 
cables 2-1 ,md2-2d 

The percentage ot v hire "tudents who scored at or 
above “Im^ic pertorma’ cc" levels, ar all .iges ai'id tor both 

FIGURE 2 - t 

NAEP science and mathematics proficiency, 
by percent of students at or above 
anchor point 250 and age: 1977 to 1992 
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FIGURE 2-2 

NAEP science and mathematics proficiency, by percent of students 
at or above selected anchor points, age, and race or ethnic origin: 1977 to 1992 
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xMcncj.* mathcn. incrcasLvi soiiK’what less 
between anJ than ihe percentage ot black anJ 
Hispiinic Students scoring that well. Results I’lt the 1992 
KAEP science test showed that 

♦ the percent ot 9'Vearn»ld students who scored at 200 or 
above increased bv 24 percentage points ti^r black stin 
dents, 14 percentage pi)ints tor Hispanic students, and 
9 percentage pcants tor white students since 1977; 

♦ the percent of 13-vear'cdd black students scoring at 
250 or abo\'e increased more slm\ly between 1977 and 
1992 than the percent white or Hispanic students 
Ncoring at this level; and 

♦ the scores of 17'Vear-old students of all races and eth' 
me groups increased more slowly since 197 / than the 
scores of vounger students. 

Results of the 1992 NAEP mathematics test showed that 

♦ the percent of 9wear'old students who scored at 200 or 
above increased bv \b percentage points tor black stu- 
dentN. 1 1 perccntat!e ptunt" ti^r Hispanic students, and 

I 1 percentage piiint" tor white students since 1978; 

♦ the percent of I 3'year-old students who scored at 250 or 
above increased bv 22 percentage points tor black stU' 
dents, 27 percentage points ti)r Hispanic students, and 
12 percentage points tor white students since 1978; and 

♦ the percent o\ 1 7'Ve«ir'olds who scored at 300 or above 
increased bv 13 percentage points tor black students. 

16 percentage points tor Hispanic students, and 9 per- 
centage points tor white students since 1978. 

The increases between 1977 and 1992 represent a 
larje chamic for significant pn^piutii'>ns ot the student 
pi^puhition. While con>iderable ditterences in achiexe- 
menr remain among white ''tudents and student^' ot other 



races and ethnic groups, those ditterences are narrowing 
<>\-er time. 

NELS Scores Supporting NAEP Data 

Increases in mean scores I'tt all students on the National 
Education Longitudinal Study (NELS) tests generally sup- 
port this upward trend in the achievement of all students 
and the namnving of the gap in achiev'ement secures o( stu- 
dents from various races and ethnic groups. Among all 
eighth graders. trc>m all races and ethnic groups, NELS 
mathematics test scc»res rose significantly between 1980 
and 1990— from 33 in 1980 to 36 in 1990. The mean 
scores of black and Hispanic students increased 4 points. 
The mean scores of white students increased 3 plants; the 
mean scores of Asians increased 1 point. 

E\'en among students of the same socioeconomic sta- 
tus, large differences remain between the scores of Asian 
and white students and scores of students ot other races 
<ind ethnic origins. (See figure 2-3 and appendix table 2- 
3.) Attempt'' to explain \\'hv these gaps persist, even 
among students of the same socioeconomic status, gener- 
ate a great deal of conrro\'ersy. Some authiTrs cite cultural 
differences; others point out the difficulty and impreci- 
sion entailed in applying measures i)f socioeconomic sta- 
tus across ethnic groups or the effects iT barriers erected 
bv a majoritv societv (Ogbu. 1994)- 

Locus OF IMPROVEMENTS 

Most of the priHgress in a\‘erage achievement sOM'escan 
be attributed to an increase in the scores ot the lowest 



FIGURE 2-3 

NELS mathematics proficiency levels in eighth grade, by race or ethnic origin and socioeconomic status (SES): 1988 
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'v.Tini: 'iiivk’ius. Ik^rh >ck'Ikc .ind m.ulK-m n k' c 
mcnt NCorc>»'t H.ick And Hi^p.ii^ic in the ^th And 

25 ih pLTLL*ntiic> in»-rLM>cd 'lumti^^ant K Ix-iween liic \ a \^' 
And Fv^r cx.implc. the .KhievomciM lc\el v»t 

1 vvLMrn'U Hick NtiiJcnrs ^conm: at the Srh pcr^cnrilc in 
in.uhcmaiiLN increased iT percem herweet^ .mJ 



Similarh, tlu- aclnc\enu'ni lew! ot 1 V\ear-old 
1 {ispanic vRidcnt'' Ncorini; .u the 5ih pcrccnnlc increased 
percent Jurinij the N.ime period, and the .ichievemei^t 
ie\’el ot 1 ^\ ear'old white siudents '^corlnL! at the 5th per- 
centile increased 9 percent. tSee tiuures 2-4 and 2-5.) 
The achie\ emeni le\ el ot ail students, ot ever\- race i^r 



FIGURE 2-4 

NAEP mean science score percentile distributions: 1977 to 1992 
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FIGURE 2-5 

NAEP mean mathematics score percentile distributions: 1978 to 1992 
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FIGURE 2-6 



FIGURE 2-7 



Percent of age 9 students answering NAEP 
mathematics questions correctly, 
by race or ethnic origin: 1978 and 1992 
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mathematics questions correctly, 
by race or ethnic origin: 1 973 and 1 992 
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Analysis of Individual. NAEP Items 

An ux.imin.mon of siiklcni pcrtorn.<mcc on indi\iJiul 
\AHP m.ulu'in.UK" ic-'t ircm^ provulc" «i Jci.ulcd look .ir 
trcivP in ^nivlcnr .KhicvciiK-ni . lxt\U'un P>7S .tiul 
'(iivlcni^ iiMvit* dr.imatic pr«»i:ro^^ on Munc kiixP ot U'M 
lU'in^ i>oc liL:iirc^ .invl In [Mriiail.in •ii'iJ I 



\uar-oKI H.ii.k .iHvI llisp^ink' NtiklciUs ^lurniicaniK 
nnprowJ ihfir ^Ci'rc^ i»n itcm> that roquircJ rcavPiu: anJ 
intcrprctim: data tri'iu a cluirr, laNc. or ijraph. 

Fi>r example, on a leM Hem requiring Hudeni^ lo iv ui 
Jaia in a l\ir eraph. more than tkice a^ manv Hack and 
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.IN in l'‘^7S. A rccom on ur.iphmu ,md charting 

in c^luiiKMuarv ncHooK coulJ holp .iccount tor ihcso uaii'i'^. 

AtiK^nt: all Jiudenis. achic\ cmoni aUo increased si^nit' 
icantly on iiein^ involving the use ot comput.uional 
nIsiIIn, Mich as Mjhtractii'iu whole numbers and ton\'ernnj: 
ir.ictions lodeciinalN, and knowledge ot basic uecaiietry. 
Between 1976 and 1992, NAEP inathemaiiC" achiew- 
ment declined on only a tew items (10 percent ot the 
published Items), such as soK'injj number sentences, relat- 
inu parts to the whole, e'^tunatinu metric measures, .iikI 
applvino the concept ot inequality (Mullis et ah. 1994). 



Student Achievement 
IN Mathematical. Problem solving 

Problem solvmj^ is a critical skill in mathematics. To 
tap students' achievement in this «irea. the 1992 NAEP 
me hided two types ot question torinat. in addition to mub 
nple'choice items: 

♦ short C(M'istructed'respvinsu questions th.it asked siU' 
dents to carry out a calculation and write an answer, 
examine a situation and describe whv one alternatne 
or another w<is correct, or measure or draw a geometric 
tmure Kiven some boundary conditions; or 

♦ extended constructed-response questions that pro\ade».l 
Students the opportunity to express mathem.itical ide.iN 
.ind demonstrate the depth ot their understanding ot a 
problem (Dossey. Mullis, Jones. 1993). 

Few Students ot any race or ethnic origin dememstrated 
proticiencv in mathematical pu^blem S( 4 \‘in^ by correctly 
.mswerinu the more challen^inu. extender.! constructed.!' 
R'sponse questions ot NAEP. (See tuzure 2 -S .ind appeU' 
dix table 2 ' 4 .) Black <ind Hispanic students' .scores were 
lower th.in white students on all ot these iiuestions, espe- 
d. i.illv on questions th.it required sophisue.ited kind.|s ot 
prohlein soK'in'j skilK. The u.ip was most pronounced .1 I'n 
quesiions that einph.isired application to reabhte scrimd^s 

performance of College-Bound Students 

Althouiih the populatu^n ot 1 ‘^'Ne.it'ddds d.leclined 
between and the miinhLT o\ students r.ikinL: 

d^ddlece prep.iration tests rem. lined .iloair the same. tSee 
sid -bar .ihout entrance examin.uu'ns ,\nd tiirure Z-'-b) 
t "ne reason w.is that increasini: numbers i^t tem.ile and 
minority students took the ‘.xaminatums. Females took 
iiid K- than h.ilt I't the Schol.istu .Aptitude Tests (S.AT) 
and .American C.'olleue Tests tAC'T^ administered durinu 
tile past tew years, hi Bb)\ 2i percent «'t S.Al test t.ikers 
Were ininoruies. ctaripared with 21 percent in 19S7 
U olleui' Biurvl, N .AbiMt >e perd^ent n\ sin- 

vients takine the AC.‘T in l '^94 ucre imnoririe 
(.Aineruan t. d'lle'je Testme. 



FIGURE 2-8 

Average percent of NAEP mathematics questions 
answered correctly, by type of question, race 
or ethnic origin, and age: 1992 
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Science 

On the AC'l "Lienee re.isomnu "eLtion, the 
ine.in set)re"v>l "fiklent" irom v.irioii" race" .iiul ethi'iK 
L^ruiips r.m^evl wuleh. The mean sL<»re ot .‘\"ian "Uklent" 
was eonsiderahlv hiuher tlui'i the meai'i "Lore of White 
"tudei'it", aaiJ the mean "coreof all oiher mii'iont\‘ eroiip" 
was consuleraMy lower than the m« ai'i "Lore o\ white "tu- 
vleni". (See tiuure 2- 10.) The AuT‘s "Cieiu'e rcM'^omne 
"L'Ltuui i" vlesii’nevl to mea"ure "iiklent"’ interpretation. 
an.iK"!". evaluatioi\, rea"oninu, and prohlem'"olvinu 
"kill" in the natiinil "LieiKe". The >.AT doe" ik^t ha\ e .i 
"Lie nee seetu'n. 

Mathematics 

Between Bk'^T anJ ihe mean "Lore" on ihe math' 

einaties "ection ot the SAT mul AC'T inerLMsed tor "tU' 
dent" Horn all races .ind ethnic ^riuip". Fv r example, the 
mean "Core (»t .ill "tuJent" t.ikine the SAT incre,i"ed 2 
p^'ints durinu this peruvl. while the me.in "Core ot hlack 
"Uklent" incre.isej 11 points (C'olleue Board, 

W'lth the exception of A"ian "tuvlents. ihe uain^ 
v'H both tests within each race or ethnic uroup represent 
a Llecrease in the percent ot student" "Ci'irine at the lowest 
levels and little or no change in the percent ot students 
scorinu at the hii^hest levels. (See (luure 2'1 1.) This find' 
me is consistent with the pattern U'lr NAEP scores. 

Lar^e ^aps remain between the SAT aiiLl ACT mathe' 
matics scores ot students frean \ :irukts races aniJ ethnic 
groups. ,‘\"ian students score considerablv higher than 
white students on both tests, and .ill other minoritv 
croup'' "Core considerablv lower than either .Asian or 
w hite students. 

In 199T black student" had the lowest mean ''Core 
( 388) on the mathematics section ot the SAT. with the 
1, truest percenraue ot students ''Lorinu below 400 (S7 per- 
cent) and the smallest percentaue scorinu above BOO (4 
percent). In fact, onW 0.5 percent of black "indent'' (479 
"tudents) scarred abo\*e 700, and onlv 0.1 percent (105 
"tiklerits) sCi»reLl abo\*e 750. .A" low as these percentaue" 
.ire, thev represent improvement — in 19S7. 6 3 percent ot 
black stikients scored beknv 400 (C'olleue Boar^i. 19S7 vSe 
1993). The trends aimmu Hupanic ''tudents are similar. 

The "Cores ot .Asian sttklent" improveLl between 19S7 
and 199 3^ especiallv amonu top-sconnu students. In 
199 3. .Asian students' mean sci>re on the mathematics 
"cctum ot the SAT w.is 5 35, up frtm'i 521 in 1987. The 
proportion of ,A"i«in students scorinu «ibo\ e 600 incre«ised 
from 52 percent in 1987 to 36 percent in 1993. The per- 
centaue ot Asian student" wiih "Cores lu er 750 incrcMscxl 
from 3.3 percent ( 1.945 stiklent") to 5.4 percent (4.276 
"tiklenisf in ihi" ".ime period. The score" of white stu- 
dent" chanued \ er\ little between 1987 and 199 3. 



College Entrance Exams Reveal 
Trends on College-Bound Youth 

The Scholastic Aptitude Test (SAT) is a rich 
source of background data on college-bound youth 
and a predictor L^f college success. However, any 
interpretations about SAT data must be tempered 
because students who take the SAT are not represen' 
cative of the Nation s students. This chapter exam- 
ines SAT scores from 1987 (the first year extensive 
information on the performance of various ethnic 
groups across the distribution of scores was available) 
and 1993. 

The American College Test (ACT) is another pre- 
dictor of college success. As with the SAT, students 
taking the ACT are not representative of all stu- 
dents. This chapter draws from data on the popula- 
tion of students who took the AC2T. Because a new 
mathematics test was introduced in 1990 and a new 
science test in 1991, comparisons with earlier years 
are impossible. ■ 



FIGURE 2-9 

18-year-old population compared with number of 
college preparation test takers: 1987 and 1993 
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FIGURE 2-10 

Percent of students earning each standard score 
in science reasoning on the ACT, by race or 
ethnic origin: 1993 
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FIGURE 2-11 

Distribution of SAT mathematics scores, 
by race or ethnic ongin: 1 987 and 1 993 
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FIGURE 2-12 

NAEP science and mathematics proficiency, by percent of students 
at or above selected anchor points, age, and sex: 1 977 to 1 992 

Science Mathematics 

Age W At or alX)vo 300 Ago 1 7 at or aDovO JOO 




c e'Ttate 



Ago 13 at or ot>ovo 



Ago 13 At Of above 2b0 



SC 




Pernio 



■-<83 ■ t&n ‘‘1^0 



■=rs 






Age 0 at or above 200 



Ago 9 at or above 200 



80 




romale 



♦^0 



Pernate 




Male 



■ ioo ' t ’r 



ERIC 



40 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 1995 



2 4 



ACHIEVEMENT OF STUDENTS BY SEX 

Iviuvon b^77 .mJ liiilc ^.litlcrcncv existed 

Iviu ;cn I Ik- NAEP "Cienec "Coro ot element. irv males and 
tenules lu'ueven dunn*: that peru)d. males m middle and 
luL'h sJuH »ls oui scored temales. (See figure 2 12 on pa^e 
2 > .nid appendix taoie 2o.) For example, 9 percent more 
1 7'\e<ir'v>ld m.iles than 17'NXMr-old temales scored 300 or 
more <'n the NAEP science test N'otahlv, this diftcT' 
ep.ee was less th.in in 1077, when 14 percent more 17 N’e.ir- 
olvl m.iles than 17'VcMr-old females scored 300 or nu>re. 

Between l'^‘7^ and lv02, males and temales in elcmeiv 
tarv ,ind middle schools scored equallv well on NAEP 
and NELS mathematics tests. (See tij’ure 2-12 on pa^e 2 3 
and appendix table 2 '6.) Durinp that peru^d, the differ- 
eiue between the NAEP mathematics scores of males 
and tern. lies m hi^h schools narrowed considerably. 

In contrast to the performance of male and female stu- 
dent- on NAEP and NELS mathematics tests, females 
-Cote siuniticantK lower th.in their m.ile connterp.irts on 
the mathematics portiiM'i of the SAT. (^ee fipure 2-13.) 

For example, in U'^S7, the mean score for iill females rak- 
me the SAT was 47 points lower than the mean score for 
m.iles — 4^3 \ ersus 500. Although the mean score of 
tem.iles rose slichtlv bv 1^93, it was still 45 points lower 
ih.m ihc me. in secure of men — 457 \ crsus 502, 

Furthermore, females are ox’errepresenred in the lower 
end of I he sc.ile .ind underrepresented in the hi^h end t>t 
the sv..ile In 19s) 3. while onU 22 percent of m.iles scored 
bel K\ 400. 32 [Percent of temales did. C'onverselv. while 
2^ [ eueni « *f males sc.ired over 600, onlv 1 3 percent of 
Inn. lies did Th.ii same vear. less than 0.1 percent ot 
iiuh»‘:ii\ lem.iles sct\rvd o\ er ( 50‘. 

^ \ \ I he .-\( T sLieiKv re. 1st 'nine te-t. m.iles sct>red 
ivueni hich^^r ih.in tem.ile- in both 1'^)^)! and chi 

ilu .-XC'T m.iihem.iiK' te-i. males scored ('» percent hiel'Kt 
ihin inn. lies m l'J'^)4 and 7 percent higher in 19^0 
' \!nnu III C .'llece lesfuej. 19'^)41 

FIGURE 2-13 

Distribution of SAT mathematics scores, by sex: 1993 




State, Regional, 

AND international ACHIEVEMENT 

NAEP m<it hematics scores for white students in some 
southern states <ind Appalachia are sipmficantly lower 
than scores tor similar students in the rest of the countrv 
tSee sidebar on state NAEP scores.) For example, the 
mean NAEP mathematics scores of 1 3-year-old white stu- 
dents ranue from 260 in W est N’lruinia to 284 m North 
1 lakota, Minnesota, and Iowa. (See figure 2-14 ) The 
>cores of 9-vear-olds follow the same pattern. The pattern 
for the mean scores of Hispanic students is abo similar. 
tSee figure 2- 1 5.) 

The mean scores of black students do nor vary region- 
ally in the same pattern as the mean scores for white stu- 
dents; indeed, tew statistically si<^nificant differences exist 
amon^ scores of hl.ick students in different parts of the 
country. (See fiuure 2-16.) The mean scores of 13-vear' 
old black students in stales where white students attain 
ahove-a\‘eraL'c scores, such as New York. California, and 
Michigan, arc about the same as the mean sct>res of 13- 
year-old black students m states where whites show 
helow-a\'eraue achie\'einent, such as Mississippi nnd 
Tennessee. None of the a\ cra^e scores of black or 
Hispanic students is .is hiph as the lowest a\ eragc scores 
tor \\‘hite students. 

the International Assessment of Educational 
Progress (lAEP). which was administered in 1991, U.S. 
students scored rather poorly. (See sidebar on lAEP.) 

Most alarmin<j were striking differences between the 
score" of 9' and 13-ve.ir'old students, especially in "Ci- 
once, which "U^eest that U.S, students do not receue the 
same type ot science .invl m.ii hem.it ics educ.umn heiween 
.ices .md 1 3 as iheir toreiun counterparts. 

Although 9.\c.ir'old students m the United St.ites 
earned c om|'ei it i\ e scores on the LAEP scieni, e test, 

STATE NAEP Scores 
Allow Regional Comparisons 

NAEP began a Trial State Assessment Program of 
eighth-grade students in 1990; the program expanded 
in 1992 to include both fourth- and eighth-grade stu- 
dents. In 1992, the NAEP Trial State Assessments pro- 
duced data on the mathematics performance of stu- 
dents from 37 states. Although the data have limited 
value for comparisons across time and do not lend 
themselves to direct comparisons among the various 
states’ education systems, they reveal interesting 
regional patterns of achievement. Unfortunately, few 
researchers have examined the existence or absence of 
regional differences in NAEP scores; certainly, social, 
economic, and cultural factors need to be exami ed. ■ 
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FIGURE 2-14 

Mean scores of 13-year-old public school white students on NAEP mathematics test: 1992 
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FIGURE 2-15 

Mean scores of 13-year-old public school Hispanic students on NAEP mathematics test: 1992 
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FIGURE 2-16 

Mean scores of 13-year-oid public school black students on NAEP mathematics test: 1992 
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lAEP ALLOWS 

International Comparisons 

The International Assessment of Educational • 
Progress, conducted in 1991, was an international 
comparison study of mathematics and science 
achievement — 20 countries assessed science and 
mathematics achievement of 13'year'old students; 14 
countries assessed science and mathematics achieve- 
ment of 9-year-olds. The data in this chapter for 9- 
vear-olds are based on a subset of 10 countries and for 
13-year-olds on a subset of 14 countries. The countries 
selected for comparison are chose “that assessed com- 
prehensive target populations and that represent 
important political and economic collaborators” 
(Dossey et al, 1994). International data must be 
interpreted with particular caution, given differences 
in student samples, curricula, languages, translations, 
and testing practices (Bracey. 1991). ■ 



1 v\'c.ir-<'Ki [XTtornicd ptiorlv relative to those in 

other auintnes. tSee ticure 2- 17 and appendix table 2'7.' 
c^\ era!l. ear-old students r.inked third, with an average 
ot 65 percent ot nest ions <inswered correctlv. Korea, the 
top-scorine country, answered ,in averaue ot 6S percent 
correetK. The mean score of U.S. ‘‘^-ve<ir-olds at the 95rh 
percentile was identical to rh.e score ot Kt^re.in suidents at 
the 95th percentile; onW students in Taiwan averaged 
higher scores. U.S. 9 -year-olds scored aKn*e the intem.i- 
tion.d <u er.ige in e.ich of the content areas measured by 
the te^r, including lite science, earth and space science, 

.ind the nature ot science, except physical science. 

Among I vvear-olds, the United States had the second 
lowest mean score. U.S. students answered an average ot 
67 percent of e]uestions correctly. Top students in five 
countries initpertormed U.S. students wht^ sct)red at the 
95 ch percentile, and 10 ot the 1 3 luher countries outper- 
formed U.S. Students who scored at the 5th percentile. 
U.S. i Uvear-olds seouxl below the intern.inonal averaee 
m eaeh ot the content are. is measured h\ the test, except 
the nature ot science. 



FIGURE 2-17 

lAEP science scores for selected countries at 5th percentile, mean, and 95th percentile, by age; 1991 
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On nul 1 ^ ‘i>. I 

-tJiJcnrs in ilio L iiitvJ Surt.-^ ''LvrcJ lourr ih.in ^iiiJl'mi- 
tn*tn iii.-^t . ’her ^.nmiric^. (Sec tr_:me 2 1 .iiul .ippen 
Jix t.ihle Of .ill Luumnes in the ^.imple. '•^^e.l|■'l lU^ 
in the L.'niieJ St.Ues ^et'recl ^eeunJ Kavc^i. TIua 
in^wereh t nlv 5'^ percent ot tpie^tion^ uTreeilv; kh»i\-.in 
'iiulent^ --U lu» \\«.re the lop pertt^rmcr^ — .m^vvereh .in 
iver.ii^e ot 7^ percent ot qiie^rioi'i^ c- ‘rrcLtlv. Moreover. 

I .S. ^tiuleiu^ u ht> ^coreJ .it the s^Sth percei'it lie oreJ > 
lo ^ percent. ice points lower rh.in their Lounterp.irt^ m 
the top'^t Tine Cvuintrie^. ISS. ^iikleiu^ in the 5ih 
cetuile performevi Wt>r^e tlun ^tiklent^ in .ill countries 
except Irel.iiul. L .S. 1 >'V\\ir'okh ^^ore^l Utir^e rh.ii'i 
Jent^ in .m\ other coiitur\‘ on the in.ithem.itic^ portion 
o( the lAhT; thev .in^vvere«.l onie 5^ p'erceiit ot qiie^tit>n^ 
correc th. 

l..>. ^^-ve.ir't'Lh perti'nncvl helovv ihe ini ern.it lon.il 
.iver.iLV in .ill ire.n except J.u.t .in.iK^n, i.itt^tiC'', .inJ 
proh.ihilitv I -S. 1 ^'Ve.ir^olvl ''tiklent'' pertormeJ helou 
the iniern ition.il .ivence on mo'^t ot the .ireas iue.i''iireh 



l'\ the te^i. iiKhklinc numlx r^ >iul » »pc r irk»n^: ine.i^ure' 
metu; ceometrx. J.it.i .in.ilv^n. -i.iintk-. itth prolxihilnv; 
.ukI .ilcehr.i .Ukl tiiiKthin^. 

When .1 ^peci.il >riklv r.uike^.1 NAhP .inJ lALP ttuihc' 
m.itics ^C(Te^ ti'cether. .i >t.irthnc picture ot the Jnersux 
within the Lniteh St.ite> etiierceJ. (See ticure 2-l^P) 
Siiklent^ in the hiche^t pertorinitvc ^t.ite^ — luw.i. North 
IXikota. Mintie^ot.k M.iine. .itkl New [ l.iinp^hire — p-er- 
tiUineh .It the ^.iine level .n ^tiklent> in the top'pertonn- 
me eiumrrie^ — F rnv.in, K< >re.i. >ov lei 1. nion. .iiul 
>vvii:erl.ukl. l urthermore. the stiklem^ in the lowest per- 
tormme ^t.ite^ — AKiImiu.i. louiM.in.i, .iiui Mn-NisNippi — 
pertornwkl .it the ^.ime level .i^ ^itklent^ in ihe lowest per- 
tormine ciuintrv — pTd.in. 

Moreover, the r.u'ice ot NCore^ within e.ieh Nc.ite w.o 
creater th.in the rariue of NCiTe^ within most countries. 
Thio, the to[^'pertorinine ^tiiJentN within mmuc ^t.lteN 
''Core hicher than the rop^pertormine ^tiklent^ in m.inv 
countries, .uv.l the lowe^r pertorinine ^tikient^ ^core Kwver 
than the lovve^t pertoriniriu ^nklent^ in manv o>untrie^. 



FIGURE 2-18 

lAEP mathematics scores for selected countries at 5th percentile, mean, and 95th percentile, by age: 1991 
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Mathematics proficiency 



figure 2-19 
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Conclusion 

Tliis chapter discusses science and mathematics pertor- 
mance of students hy race and ethnic origin and sex as a 
basis for discussion of the science and mathematics learn' 
ing environment in Chapter 3. Over the past 1 5 years, 

U.S. students have received higher scores on a variety of 
science and mathematics achievement tests. During the 
same period, the differences among the scores ot students 
from various races and ethnic groups have narrowed; how- 
ever, black and Hispanic students continue to score signif- 
icantly lower than white and Asian students. In addition, 
although few differences exist among the achievement 
scores of males and females on NAE? and NELS tests, 
males score significantly higher than temales on science 
and mathematics college entrance examinations. 

In the international arena, U.S. elementary school stu- 
dents compete favorably on science tests v/ith students 
from other countries, but U.S. middle school students 
have some of the lowest mathematics scores in the wc^rld. 
Nevertheless, a direct comparison between the mathemat- 
ics performance of countries and individual states shows as 
much diversity within the country as worldwide — general- 
ly, states m the Midwest rank as high as the highest per- 
forming countries, and states in the South and Appalachia 
rank as low as the lowest performing countries. 

These trends in student achievement remain unex- 
plained. Educators could make some progress toward 
explanation if NAEP tests differentiated racial and ethnic 
groups more finely and used larger sample sizes; still, 
many questions would linger. NAEP and NELS offer a 
very narrow window on the complexities of student 
achievement. They measure just a small portion of what 
students learn in school, and they measure it imperfectly. 

The next generation of assessments should measure 
students’ cognitive skills in a way that will illuminate 
how education reform efforts under way across the 
United States affect what students learn. In addition, 
they ought to measure students’ ability to apply concepts 
and solve problems. Finally, educators should explore 
how economic and cultural values affect students’ 
achievement. H 
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Ihe Elemenfflfij flnil Secondaiij Learning Environmenf 




T !k- r.S. clfiiK‘ni.ir\' .iiul cJu* .iiion "N-' 

:cm I" un>lor L\*nMJcuNc [^rc^Hirc lo improw- 
pcrtt'rm.incc — [mh icul.irlv pcrtorm.inLX* in "Cicikc 
\ud nui hcm.iiK" — L'k-mcnian’ .ind >ccvuvl.irv 
^.hiklivn. TIk- iux\1 (or .kiu'n \\.l^ ^^.•ll^^^^rL(.^l wiu'n inUT' 
naiion.il ro"i "Lorc> tor ''Cicncc .iivl inaihcm.UK'« r.mkt.-J 
siikk'ni" m (ho I’nitod Si.iion hohinJ Niiklonrs in much 
iho ro"i v»t (ho world. iSoo cdi.iptor 1.) Suh^oqiionrK. ihc 
1. -S. Ck>\ornmont commiitod \o achiovo .1 ‘'Oi ot N.iiion.u 
Ediic.ni.'n (."ioak hv (ho \oar 2000. 

C 'onciirrondv, groups wiihin iho *>cionoo aiivi iiunho' 
in.itiC" vomiminUN ho»^an tv>».k‘\oK p n.iiion.il "Undai\U 
on to.ichinc. ^.urricukim. .ind contoiu It'r "Cionco .ind 
mat horn. UiCs odiicanon. The "eience comiminiiv, reprc' 
-ento».l h\ the National Rese.irch (kHineil. l^ working on a 
science standar».k doeument. Thl^ Llocument hiiikU on 
the American A.s>ociatKm tor the Ad\aneement ot 
Science^ Prniccc 0061 and the N.itional Science 

Teachers Association's (NSTAk) T/ie Conretu C'^re. The 
National CvKincil ot Te.icher.^ ot Mathematics (NCTM) 
relea>ed its siandard> tor inathematic> in (See si^lc' 

bar on the standard.s on p.pje 

Both the science and the mathematics <t.indar».ls 
addre>> two major uoad.s: equitv and excellence. To this 
end. tliev assort that science and mathematic> shoiikl I’o 
acces.sible to .ill .students .md that all srudent.s should 
.ichie\e a ihortuiuh un».lerstandinL; ot the suhiects. 

Fill therinc>re. both sets ot st.indards recommend hiehl\- 
prepared te.ichers working in \velboi|uipped. t.icilitat i\ e. 
and siippv^rtive environments; curricula oreani:e<.l around 
central, unitvine concepts; and instructional pr.ictices 
.uicl resources th.it emph.iMze problem soK ine. acm e stu- 
dent inxvdvement. .in^l h-mds^on participation. 

This ch.iprer provkles an iner\ ie\v ot how well, .md to 
what extent. elementar\- <ind second.irv school svstems 
.icross I he country are measiirinu up to these stan».l.irds bv 
present mu tiwiilable d.iia tor selected indicators ot the 
elementary .ind secondary learninu en\ ironment as they 
rekite to the national stand. ird>. (See text table Tl.i 
The learning enx'ironment n described b\' the t^air 
n'lnponent" rctlecte*.! in this chapter: 

♦ curriculum — the adcxpuicy ot science .iiul mathcm.iiics 
courses a> indic.ited bv sute curriculum tnimeworks. 
ur.idiiation reciuirements, courset.ikiriu patterns, .ind 
.ibility uroiipinu; 

♦ teacher- — their characterist ics. pre[Mration. .md pn'fes- 
-it .n.il slv' ek 'pinent . 

♦ msiriiction.il practice' — me ot iivcl.iss time, 'indent 
p.iri ic ip.ii ion in lone-term proiecis. p.irricip.ii ion m 



Both the science and the mathematics 
standards address two major goals: 
equity and excellence. 



idlier mstruction.il aci n ines, and inc' vd tr, idition.il .md 
.iltern.itne ;isscss[ncnt lechnkiues; .md 
♦ resources — the .nail.ibilitv .md sulticienc\ oj text- 
books. classroom supplies and t.icilities. computers and 
networks, and c.ileul.itors. 

Por e.ich component ot the le.irnmu environment, this 
chapter examines the current d.it.i and. where possible, 
changes in the Component‘S over time. 

Curriculum 

Ttie st.indards tor eurneiilum recommend that .ill stm 
dents r.ike science .md mathem.itics continually in ele- 
mentary .iivl secemdarv school. The indicators selected as 
mcMsures ot these standards .ire related to st.ite curriculum 
tramewc'trks, uraduation recjuirements. coursetakinu. and 
.ibilitv uroiipinu. 

STATE Curriculum Frameworks 

There is no citticial. recouni:ed. or approved n;itional 
curriculum in the United St.ues. Instead, st.ites develop 
their own curriculum trameworks, content stand.irds. i^r 
curriculum euides th«it establish uoals or si.indtirds te'r 
elementary and second;irv instruction. Atter the release 
of the NCTM standards in BkSQ. states beuan moditvini! 
their curriculum frameworks tor science and 
mathem incs. Bv U^94. 24 states had published revi- 
sivins. aiwl by still more st.ites were in the pic*eess 

of publishing new or revised euidelines — U in science 
.ind T in m<ithem.uics (Blank. BH)5a). A study bv the 
Ciouncil ot C.’hiet State School Otticers (UCSSO) toimd 
that the new st.ue guidelines are re-piuidinu to the new 
st.md.irds tor mathematics .ind science bv increasinu the 
cjimlitv v‘t their own reCi'inmenvLitions tor lence .ind 
m.uhem.itics ct>urseWi>rk .md s^h*ml .isscssments (Bl.mk 
vN Pec hm.in. k 
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TEXT TABLE 3-1 

Indicators for equity and excellence standards of the learning environment 



Equity standard 



Excellence standard 



Indicator 



Curriculum 


Science and mathematics courses 
si'ould be accessible to all students. 


• Students should enroll in science 
and mathematics courses throughout 
high school. 

Students should study specific content to 
develop an understanding of key 
unifying concepts. 


• State curriculum frameworks 

■ Graduation requirements 

■ Coursetaking 

■ Ability grouping 


Teachers 


Teachers of both sexes and of different 
races and ethnic groups should be equally 
well prepared and have similar approaches. 


Teachers should have a firm content background 

■ Teachers should have a supportive wor*< 
environment that encourages reflection, 

■ Teachers should have opportunities 
for professional development. 


■ Teacher characteristics 

■ Teacher beliefs about 
teaching reforms 

• Teacher preparation 

■ Teacher perceptions of 
their own preparation 

■ Professional development 



Instructional Teacher beliefs about instruction 

practices and their instructional practices 

should not vary according to the race 
or ethnic origin of the students In the class. 



• Instructional practices should require 
“ "minds-on" student involvement 
“ hands-on interaction 
~ problem-solving experiences 

- prolonged, in-depth contact with central 
or unifying concepts 

- a community of scholars in which both 
tF''chers and students learn and v/here 
respect is shown for student opinions and 
prior knowledge 

- communication, demonstrated by 
presentations of ideas and group interactions 

- assessment that emphasizes the process of 
arriving at the answer and application of 
knowledge to new situations 



Use of In-class time 
Participation in long-term 
projects 

Participation In other 
instructional activities 
Use of traditional or alternative 
assessment techniques 



Students in all classes, regardless 


' Classes should have access to 


■ Teacher ratings of textbook 


of their race or ethnic ongin, should 


“ hands-on activities 


use and quality 


have the same resources. 


“ technology, including computers 


■ Teacher ratings of and 




and calculators 


reported problems with 




“ appropriate textbooks 


supplies and facilities 




- supplemental and varied resource 


■ Access to and use of 




reading matenals 


computers and networks 
■ Use of calculators 



NOTE; This table was designed as an organizing framework by the authors of Chapter 3 

indiaitofv ol Scteoca and Mathefntlrca Education I99S 
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Standards for School Science and Mathematics: 

Background, Purpose, Goals, Principles 

BY Lynn Arthur steen 

In contrast to other countries, the United States has always favored local over national control of education. But 
by 1983, mounting evidence of failuies of U.S. education moved the authors of A Nation at Risk to recommend 
strengthened requirements, rigorous standards, and higher expectations for all students. This challenge was followed 
by a profusion of headlines citing poor performance of U.S. students on international educational comparisons, espe- 
ciallv in science and mathematics. 

By 1989, rising public disillusionment with U.S. education led the Federal Government and state governors to set 
natioi^al goals for education. Among the goals they adopted are two that lay the foundation for national curriculum 
standards: One goal urges that all students demonstrate competency in challenging subjects including English, history^ 
science, mathematics, and geography, while another goal declares that by the year 2000 the United States should be 
first in the world in mathematics and science education. Four years later, Congress wrote these goals into legislation. 

Independently, but also in response to A Nation at Risk, the National Council of Teachers of Mathematics 
iNCTM) began to develop the first national discipline-based educational standards. These voluntary standards were 
the product of a multiyear consensus-building effort led by the Nation’s mathematics teachers and mathematicians. 
Tl^e authority of these standards rests not on governmental mandate, but on the evidence and logic invoked by the 
standards themselves. Published in 1989, the NCTM Standards quickly became the Nation’s premier example of edu- 
cational “standards” — a set of public expectations, rooted in research and practice, that is intended to raise the acade- 
mic achievement of all students. 

Since 1989, the Nation has embarked on a standards-setting process in many subjects. Draft standards and bench- 
marks for science education have now joined those in mat .ematics. As the movement toward national standards 
gains momentum, it has taken on many different forms and often serves quite different purposes. Depending on the 
context, educational standards can offer 

♦ a vision of learning and teaching to guide educators at all levels; 

♦ a yardstick to measure the quality of educational programs; 

♦ a strategy to promote equality of educational opportunity; 

♦ a symbol of what society values in educational accomplishment; 

♦ a tool to enhance public accountability of the educational system; 

♦ a concrete expression of national goals for which all can strive; 

♦ a banner around which educators, parents, and politicians can rally; and 

♦ a public statement of support for exemplary practice. 

Standards create a shared vision of educational excellence, which can bring coherence and consistency to the 
many separate components of the educational system — to schools and colleges, publishers and test-makers, and teach- 
ers and administrators. Also, since standards give public expression to educational expectations, they enlist students, 
teachers, and parents in support for a compelling vision of educational excellence. In this way, standards can express 
expectations, communicate goals, and facilitate reform. 

As standards serve many different purposes, so they also come in many different forms. Different standards docu- 
ments may include 

Content Standards — what students should know and be able to do; 

Curriculum Standards — what students should learn and how they should learn it; 

Professional Development Standards — what support teachers need to be effective; 

Program Standards — what departments must provide for learning to take place; 

Teaching Standards — how teachers are expected to perform as professionals; 

Delivery Standards — what schools must provide in order that students can learn; 

/Assessment Standards — how to monitor performance of students and programs; 

Evaluation Standards — how to measure what students know and can do; 

Opportunity-To-Learn Standards — what is necessary to enable students to learn; 

Performance Standards — how much students should know and be able to do; 

Skills Standards— what must be mastered as a prerequisite for specific jobs; and 
System Standards — how the components of a school system must work together. 



♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 
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Graduation Requirements 

SutcN vlr.im;inc.illv intlu'.*iK\‘ iIk* clcmonmr- .mJ ‘'cl' 

« ‘iKlarv uirncuLi hv "cumu .inJ cnti >ru inu ur.klu.iiion 
rcquirenK*nt>. Since 1^)80. when Icn" th<m 20 pcaxiit 
"t.iteN a-qma'J 2 or more ve.irs of m.uhematie^, have 

he^un to require that hieh 'ichoi'l stikleni'^ Lompleie Mih' 
-lantiallv nk^re classes aN a ['‘rereciiU"ire for graduation. 

ThiN clianee* lunvever. JoeN not brine ^tate" into vonk 'i ' 
inirv wiili the Ntaiklir<.h. uhich aJvt^caie, aiiuave other 
thine-, fhat -rikleniv t<ike NCience and mat hematics eath 
\ear v^lurine their 4 years of hieh school. Still, accordine to 
the CX'SSO, in 1992, imlv b4 percent of smres required 
i\V(> or more courses in science, and S6 percent c'f state- 
revjuired tuv> or more c our- c'^ in ni.ithematics ^Blank 
Liruebel. l9s)^P The remainine "tates [^eTmitte».l local di-- 
tncts to set eraduatk'n requirements. (See iieure .md 
«ppeiklix table v 1 



Coursetaking 

In elementarv schools, all students receiv e science and 
mathematic'^ instruction. Therefore, it is impossible to 
examine coursetakimj behavtor; luAeever, it is possible to 
s.iv that elementarv teachers are -pendino nvore time than 
in the past reachinu science <md mathematics (VCeiss, 

Standards continued from page 36. 

Among the many different subject matter standards, those in science and mathematics bear a special burden concern' 
ing the goal of achieving equity in educational achievement. Historically, science and mathematics education has serv^ed 
more as a filter than as a pump in the Nation’s educational system. Both public and professional attitudes reinforce this 
‘‘elitist” view of science and rhathematics by emphasizing talent over effort as the essential predictor of success. 

National standards reverse this elitist perspective by stressing the importance of science and mathematics for all. 
These standards offer a coherent vision of science and mathematics education that pro /ides literacy sufficient for citi' 
zenship and competency sufficient for life and work in a technological age. With such standards available for public 
review and discussion, everyone — especially students, parents, teachers, and administrators — will knew what is 
expected. These expectations flow from a set of goals on which there is now broad consensus: 

♦ all students should be expected to attain high levels of scientific and mathematic competency; 

♦ students should learn science and mathematics as active processes focused on several powerful concepts; 

♦ science and mathematics in the school should reflect science and mathematics in practice — activities rich in 
connections, exploration, and inquiry; 

♦ curricula should stress understanding, reasoning, and problem solving to provide context for facts, terminolo' 
gy, and algorithms; 

♦ teachers should engage students in meaningful activities that regularly employ calculators, computers, and 
other tools in an appropriate manner; 

♦ assessment should be an integral part of instruction, and tests should measure what is important for students to 
learn; 

♦ teachers need both a deep understanding of subject matter and an opportunity to learn to teach in a manner 
that reflects research on how students learn; and 

♦ the educational system must recognize that teaching is a complex activity that requires ongoing support for 
classroom teachers. ■ 

Steen is a jprofessor of mathemaacs at St. Olaf College in Northficld, Minn. He also has served as executive director of the 
Mathematical Sciences Education Board in Washington, D.C. 
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P I G U R E 3-2 

Average number of minutes per day spent teaching each subject 
to self-contained classes, by grade range’ 1 977 to 1 993 

•00 

00 
30 






'0 






a 


— — Reading 




i "" 








Mathematics 


Maihematics 


= 60 






.a 40 
c 






z 


Science ^ 




ir. 






Science 




•986 

Grades 1 -3 



1993 



1986 

Grades 4-6 




FIGURE 3-3 

Mean number of credits earned by high school 
graduates in each subject field: 1982 to 1992 
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History or social sludies 



Mathematics ^ ' 



Science 



•90? 



• 03’ ' 990 ' 992 




M.itti, Smith. I994h (Sue tiuure 3-2 and appendix 
table 3-2.) Accordinu to the National Survev of Science 
and Mathematics Education (NSSMEh between 1977 
and 199 3, the amount ot time teacher' allocated to sci- 
ence and mathematics increased sh'/ntlv; ctincomitantlv, 
the amount ot time Je^ tueJ to readme decreased sliuhtlv. 
These changes were espccmllv apparenr at grades 1-3. 

1 Kiwever, the relam e ptisirion ot the three areas 
remained constant, with rLMdinu receivinu the most time, 
followt\! hy mathematics -ind science. 

Hiuh school coursetakinu patterns naiurallv mirror 
graduation requirements, which tvpicallv mandare 4 *vears 
ot Enialish, 3 or 4 vear'* ot hisrorv or social srudies. and 2 
or 5 vears each ot science and mathematics. Ot course, as 
requirements hav e become more srnneent over time, 
coursetakinu has increased tor several subiecis. Overall, 
students arc taking more science and marhematics cours- 
e^. Lwen adwinced courses, \shich is in accord with the 
recommendations ot the standards. (See iieure 3' 3 aiul 
appendix table 3-3.) Coursetakinit tn advanced science 
and marhcin<itics clas^es remains lower than in Kisic sti- 
ence and m.uhematics courses. tSee tmures 3-4, 3-5, and 
3-6 and a| pendix tables 3-4 and 3-3.) 

The National Ociiter tor Educatiori Statistics (NCT.S^ 

1 lieh Si. bool Transcript Studv iLeeurn ei .il.. 1^93) report- 
cvl tli.K (he rercvniaev ot hich school eradiutc" who h.id 
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iriu\i V in iciKc .u\l m.uixiii itiv ^ ^ . iir^v- 

^uKi.mt i.ilK IvtuLLH juJ f't'r 

T.'l )1K».. w \\]\ k : 7‘^ |\T^cni «'t liijil -'Jv'. •! ^r.lJlKUL- 

it.iJ t.jk».T. I'l. j'crccnr nt h\'Sw uraJu- 

lU ' h ivl ukcn tlic .inJ while rorcei'ii \9S2 

i:uh -V l‘i. *1 ei.klu.itf^ i*'i>k alijchr.i 1. 7'^ percenr ot 
i.iL’ii LT.iJuate^ h.ij taken iIk- ^ -ur-c. The percent' 

»-t laeh 1 era.liute^ i. . 'lupletinL: ^lK*nii^rrv 

::KU-5-evi ir. ;r. ^2 percent in b^'^2 it peP.eiu in 
aiJ rhe perver.uce “I hicli ^elvu.l ei uluate^ t.''iup!ennu 
I'.Cv'i'f I II i:\rva-evi trv'in T pereeia t:\ i'*^2 t.' pcreeiu 
1 1 

hurea^e- in ct 'ur^etakini: inav he slue increa^e^ in 
• t lie it. a.uiu rr.ent^. t.h.iniie^ in i>e ^‘ iir^e ^nrnailar 
cai.irlii le^. t r .»iher taetnrs. (\r!<)inh. ^^lei'ice aiul matl'ie' 
V la^M. ^ ,ue wuleK a'^ailahle. In percent nt 

'iic inert ^tnJents in t’ne LraiCvi Mate'' uere in 

- n. i' 'h. 1* « •t^ere^i hi.‘k*c‘t. chemnrr\. inJ ph\''ie^ 

\v i.T'. ! •’> ^v?h Mmiiarl\, [^ereeni L .>. hieh ^cl'ionl 
nKieiit - A ere tn 'lIuhT tl\u oltereJ aicehra 1 anJ II. 
je-’inerrY. and trie* ’nvaiietrv, and 7'-^ percent were in 
M lit., >h that ottered calcuhn lN\ 'E>. 

\ 'nivi\ i'v I'he 'v’nM'n'tmm tor PoIilv Re'^ea rch in 
[’.In-.aiion tv TRE^ in ».letertmnL\i that increase> in 
V irset ikir.e ».v‘old i^ita I v attrihuted tt> Lln'^e^ th.u were 
■■•V uered si. 'An ' h', ft.’-Kher^ t*'. he pilitahle to a broader 



student p»'pulaiit>n il\>rter. Kirst, e’^'thott, Smithson, 
Schnekler. Cd'^RE examined mathematics and 

science Lkis^nuun praLtices m IS hrjh sthooU trv>m si>. 
st<ite^ aikl toLind that the content ot courses m hieh 
schools where all students were required to Ci>mplete 
Collette preparatory- classes was the same as in hrjh 
schools without the requirement. Thus, thev found no 
e\-iJence that greater p,irtieipsituaa ot students in a 
cyiurse is hriked uith less demanding academie CvMitent. 
tFor avi^litua'ial int< »rm,ii u>n on conrsetakim:. see Rkink 

Dalkihc, TW; IMank Chuehel, Blank Cs. 

C.lruehel, 

SEX 

Few dilterences exist in the science and mathematics 
coursetakiriL patterns ot hiuh school male and female 
graduates, except in physics. tSee tiuure ^'4.) In 2> 

percent ot male craduaies wrsus 21 percent ot female 
graduates h,id completed physics; the difference hetyveen 
the two yyas about the same in 1982. when 18 percent v'l 
male graduates and 9 percent o\ fenuile uraduates havl 
complete*.! phvMLs. 

Race and ethnic origin 

Minority stu».lents ;ire takinu nuTe science an^l math-e- 
m<itics Lourses than in the past, an^I the c;ap between 



FIGURE 3-4 



Percent of high school graduates earning credits in science and mathematics courses. 

by subject and sex: 1 982 to 1 992 
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FIGURE 3-5 

Percent of high school graduates earning credits 
in science courses, by race or ethnic origin: 1982 to 1992 
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FIGURE 3-6 

Percent of high school graduates earning credits 
In mathematics courses, by race or ethnic origin: 1 982 to 1 992 
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ihc coiirNcukiHi: ot minonrv siikIciu^ .inJ uhuc 
Jcnrs ha> narrowwl. IKnvcvcr, in unite suklei'ii^ 

wk-re >iill nii»rc likcK’ rh.in N.kk or lli^p.inu mJonrv i.. 
t.ikc .klv.inccd science or m,ithcn’i;iric> l nurses. (See 
tieures .inJ ^' 6 .) 

kor ex.imple, in 71 percent ot uhite jr.klu.ites, 

percent ot hkick er.klii.it es, anJ 60 percent oi 
Hispanic eravluatcs havl r.iken .ileehra 1: uhere.is in l'->^?2, 
percent oi white eraJuaies, 7S percent ot hl.kk ei-kiu- 
.lies, .iikl '^4 percent ot 1 Inp.inic er.Klii.iies h k 1 t.iken The 
i^ourse. However, in H^‘^2, while 2) percent o: while 
itraJuates Ickl i.iken tneonometrv, onlv I ^ percent o! 
M.ick er.kiuatcs and IS percent ot Hi*^panic eradu.ite^ 
had taken the ctuirsc. All ot these percentages .ire higher 
than in when onl\' 14 percent ot white graduates, 

percent tit Mack cravlu.iies, and 7 petceni ot llnpanic 
cradu.ues k.ad taken triconoinetrv. The results a.e similar 
in sL Kike. 

.\hout H percent ot Asian students complete the tr.n 
dmon.il sequence ot htolo^v, chemistrv, an.d phvsics. c^nlv 
2 I percent ot white students. 12 percent ot Mack stU' 
vlents, and 10 percent ot Hispanic students complete that 
sequence. (See text table 3-2.) About )8 percent ot w'hite 
and Asian students complete the traditional sequence ot 
.ileebra 1, t^eometrv, and algebra 11; onlv about 30 percent 
ot bkick and Hispanic students complete this sL\|uence 
(Lemim et ak, 19^3). 

Ability Grouping 

13oth ihe science .ind the mathematics stand. irds reL- 
ommetul th.it science ai'ii.l m.uheinatics be .ivail.ible to .ill 
students aikl that scl'kxds mve all students the opportui'in 
tv ti> achieve, c^tten, these eoals .ind abilitv uroupiiu: — .i 

TEXT TABLE 3-2 

Percent of high school graduates 
completing a three-course sequence 
In science or mathematics during 
grades 9-12, by race or ethnic origin: 1990 



Course sequence 


White 


Black 


Hispanic 


Aslan 


Biology chemistry, 
•ind physics 


21 (0 81 


12 n 3) 


10(1 2) 


34 (2 41 


Algebra 1 geometry 
and algebra n 


38i1 61 


29 {2 4) 


30 (2 5i 


38 (2 4> 



SOTtS C*-'50«. CV—DOlOd ’ .1''^ i aP'O «nt CCui''0'5 .IS PJ'* L'* 1 'V3'"Vr3 

• ’ apcff.3' •»' : .vf'tf'osos 

''v*'* fM-'s. 'r' 'ftr^ i' 

"J'.l . -0,7 ,»'•-? V"" S,'., •• 1- 

. } 7., firr .»rS' s.i’ '>1 si- f '<’,r 

■* j'. V.i’ ^ I •' s k;., ai.jt' i 



[H.ictice Ckinnk'n at m.inv schv'oU— are considered 
opposites, hecause ahilitv eroupine denies some studei^its 
leeess to challeimmc concepts. For example, .iccorvlim: 
to the NSSME. Students who .ire encouraged ti^ take 
intrckluctorv m.uhcm.ities insce.id ot .ilechra 1 at the 
eighth' or I'limh-iirade level otten do not have the 
oppominitv to take a cradition.il sequence of .idvanced 
science and mathem.uics courses. Pespite the st.itistics, 
•ihilitv uroupiiiL: Lould be valuable <ind could suppv>n the 
-tand.irds, it it ptiwided .ilternative r»'Utes to the same 
knowledge. 

.*\bilitv uroupine is more common in hiuh schvioU th.in 
.it middle or junior hiLih sclvuds and i< more common ii^i 
marhematics than in scieiue. In H^93, 57 percent ot 
biiLth schvxds assiLined incommL: students to mathematics 
courses hv abilitv, compared with 46 percent of middle 
,ind junior hmh schooU; 34 percent ot hmh schools 
assirinevi incoming students to science courses h\ ahiluv, 
compared with vmlv 1 1 [k-rcenr ot middle and junior 
hiuh schools (3XViss, 1994). 

In schiiols with ahilitv ^roupim:, classes consisrim: .i 

lart^e percentaue ot minoritv students are more likelv to he 
c.ueiiorized hv rheir teachers as low ;ibiliry rhan classes 
with a small percenraue ot miniTitv students. The oppo- 
site holds rrue tor hmh-abilitv groups: Classes with a small 



Both the science and the 
mathematics standards recommend 
that science and mathematics be 
available to all students and that 
schools give all students the 
opportunity to achieve. 
Often, these goals and ability 
grouping — a practice common at 
many schools — are considered 
opposites, because ability grouping 
denies some students access to 
challenging concepts. 
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FIGURE 3-7 



Percent of high school science and 
mathematics classes grouped by ability, 
according to percent minority in class: 1993 




3 Less than 10 "• 

H 10-39 '5 rr> nof«i> 

I Equ.h to or greate*’ r'a^' -C ' n'lnon;^ 



purcL'HKii^L ‘1 mmortiv stu^lunt'' .uc nu*ru IiUlIv iii be c.irc- 
Uiinzcd .1- hi*:h .ibilir\ th.in cLinnc'' unh .1 Lir«:e purcci'iia^c 
.‘1 minonrv ''Uklcni''. tiuurc ^*7 mJ .ippciulix t.ibk* 
h.) NLA cnhuk-s''. hii^h >Liiool ilmc 1 kT'> report lh.it scilm^cc 
. iiul in.uluMn.uic'' .uc Ivcoinini: more lu-rcn.iiC' 

neoih. tmure aiul appendix laMc ^- 7.1 



Teachers 

A well-preparuvl te.Khiui! loixu n <.rincal locUeLine 
^Lici'icc aiul mathemaiiL'' ediiL.inon ThisNccnon paints .1 
picture ot the leachirva population .nul a^Llre'>''es te.Kher 
haraetemriC". teacher preparaiion. ai'ivl pr«ite''''ional 
vle\elopmeni . 

TEACHER CHARACTERISTICS 

Accordini: to lahuLitions from W ES in ilte 

United States, approximatelv million teachers Uulk 
time ai'id p.irr-timel t.nuzhr elementarv and seamdarv 
classes in (the latest national estimate availahle). 

compared with 2.6 million in Iri b)91. nearlv one- 

halt million secondary (grades 7-12) teachers were specif- 
ically assiened to teach science or mathematics; approxi- 
mately 3 SO, 000 of these teacheis h id science or inathe- 
manes a> either a main or secondary aNsi^nment. thee 
appendix table US.) 



FIGURE 3-8 

Ability composition of high school science and mathematics classes: 1986 and 1993 
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FIGURE 3-9 



Percent of science and mathematics teachers who are female, by grade range: 1977 to 1993 





Grade range 



1977 

■ 

■ -993 



SEX 

In die v.M ni.ijont\ ot "cicnce and nitithem.ii iC'' 

teachers in uniJes 1-^ were female, (See fmiire 
.Accordim: lo the NSSMK. die pe^cema^e of female 
teachers decreases as students uet older. In 199^. hv 
'grades 10-12, only H [XTceni of science te.ichers and 46 
percei'ii o\ mathemiitic liters were female. The per- 
centatie of female mid e and hmli school mathematics 
leachers has mcre.iscd Loiisider.iNv in recent usirs. Iwv 
example, in 1977, 4h pen vn\ o\ grades 7-^^ niarhematics 
teachers were female, compared with [>ereent in 199"^. 
(See figure v9.) 

The distrihiition hv s^x of the science ,m^.i malhem.iiics 
tCtichiim force vanes hy siate and region. (See futures 
10 aiul T1 1 aiui appeiulix table T9.) For example. 
accor<.linit to the Schools and Siaffimt Sur\e\\ in 1991. 
while less thtin 40 percent v't the huili school m.uhemtii 
ICS teacher'' in the Northwest were female. 60 percent or 
more (»f die hiuh st^hool maihemai ks leac hers in the 
SvH It he.i St were feiimle. 

Race and Ethnic Origin 

BKicks. Hisp, lines, .ind other minority erv>ups ^mn mue 
to he underrepresented in the suenee anvl maihemaric- 
teach me fore e: in 199^. when minorities eoiisi ituted 
roiiitlily perceni of sukleni enrollment, onK 6 to 10 
perceni «'f s^ leiue aivi maiheinaiics leachets, depending 




on urado ranue. wore memhers of minority itrcnips, (See 
(.chapter 1 and appen^^lix table TIO.) This distribution 
was approximately the same in 1986, althoueh there is 
Slime ewidence that the percent of black science »ind 
mathematics leachers in elementary schools decreased 
between 1986 and 1993, (See appendix fable 3'10.) The 
NSSME reported that in 1986 10 percent of urades 1-P 
teachers were black, compared with 5 percent in 1993. 

The National Educational Loneitudin.il Study of 19SS 
(NELS:88) Second FolLiw-Up Study provides additional 
support that minorities are underrepresented iri teachme. 
In 1992, white teachers taught about 93 percent of 12dv 
erade science .ind mathematics students. The reinaimim 
Students were iliyided fairly equally a mono teachers who 
were black, Hispanic, or other races (\C!ES, 1992). 



Blacks, Hispanics, and other 
minority groups continue to be 
underrepresented in <^he science 
and mathematics teaching force. 
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FIGURE 3-10 

Percent of public high school science teachers who are female, by state: 1991 




13% to 29% femaie 

Too few sample cases for a reliable estimate 



FIGURE 3-11 

Percent of public high school mathematics teachers who are female, by state: 1991 




1 7% to 29% fr»maie 

Too few sample Cases a '^ptiapie esi r'.jtp 
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TEXT TABLE 3-3 

Average age of science and mathematics 
teachers, by grade range: 1986 and 1993 



Grade range 


1986 


1993 


1-6 


40 0(0 4) 


42 1 (0 5) 


^ 9 


39 2.0 6) 


42 0 (0 4( 


10-12 


40 4 (0 5) 


■13 3(0 31 



*.JTE o-'C'*; jccej' -n c 

P • ifl* p-r.— • i; Wr -.r -s, 

r- l.fj'v- '• J'O U ‘.S 

V i** W «- ^ P ^ .V-t cf ... . ti .J" I 

•• 0.J JvJJ.5'' si h- • 



Age 

The ''CiLiKc jnd iiLuhL-m.inc'' ic.uhim: turcc i" i:nHviiv_: 
IJcr. Flu- .ivcraijc .iiic ;>l ica^.hci'' ac all cradc 1 cvl‘U 
^n^:rca^L^l hv approximardv 2 \■ca^^ bLiUL'cn ai'tJ 
troni iihouc 40 VL-ar^ C(' ahi)uc 42 vears. (See fvNt 
table In 19^)3, roui^hlv 20 percent ot ^clence and 
mathematlc^ reacherb m each cr.klc ramze were o\ er ajje 
50. (See injure 3-12.) This mav h.i\ e an eltcct (^n the 
axailabihty Teachers as manv m rhe current ceachimj 
torcc reach enretnenc aijc in the next 10 vears. 



graduate Education 

.AccorJinc co the NSSME. in 199 3 . .iKmi 31 percent 
sLietuc .md inachem.uics teachers m L'r.ides 1 -4 had 
earned a decree hevund the IxiLhelors, ii'icreasinc' Tn 
about 34 percenc \n grades 5-'^ and about 46 percent in 
er<idcs 9 - 12 . The [tercet'll ot ce.ichers with master's 
decrees was hmher tor people uith the tnosc vears ot 
teaching experience; tor ex<imple, in 1993 . onlv 21 per- 
cent oi crades 9-12 science and mathemacics teacher*' 
who had 2 '>r tewer vears pre\ ious ceachine experience 
had master's deurees. (.oinp.ired with 72 percent ot iln'sc 
with 21 or more ve<irs prior teaching experience. iSee tip- 
lire 3-13 arid appeiulix table 3 - 11 .) 

Autonomy 

L lulerlvine manv educ<uional returm ettorcs is the 
nvHion that, since Llassriuan teachers are in the best pi>sn 
non to know their students’ needs and interests. the\ 
should be the ones to make decisu>ns aKnit cailorine 
instruction to a particular eroup ot students. 

both the NELS:S^ Second Fi 41 ow-Up Studv c»nd the 
1993 NSSME asked teachers about how much control 

FIGURE 3-13 

Percent of science and mathematics 
teachers with master's degrees, by years of 
teaching experience and by grade range: 1993 



FIGURE 3-12 

Age distribution of the science and mathematics 
teaching force, by grade range: 1 993 
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t|u-\ cr .1 nun ilx i . i ^ un !■. ulum .mJ m^iriK 

ih 'n.il Jca^ion^ tor rlu ir c i ip|viu!i\ t ihk* 

' \1 ' SuciRc .iiul nurlu-iiMi u > kIut^.h ill i^r.kk- 
r.iiuzc^ .uv hkoK ti» |vaci\‘c‘ rh.u fIka h.i\c ilu* lUi'^r 
mriMioim in ^clccnm: UMchmu hiu^iucN .hr! ^Icrornmv 

:ni: the .iinv»unr ot h. 'mcuork r.» 1\- .is-hjt'icJ; their R-lt-per' 
.ei\evl 4iiti*ik‘in\ a hut -till M» >ivj, uhen it ».vMne^ to 
-etriivj tiu- p k e i. <r V . A enivj li'pu ^honsin'j cnron.i tor 
^r.klm*: 'UiJent-. .iikI -eleum-j the -e.pieiRe torcinennL: 

; ‘pK^. ivwer lerite .iikl m.itiu. irs.itK> le.kher^ —e^pc' 
.’iii\ in the element. il\ .Ukl inuklle Lli ule^ — l\'lle\e the\ 
h.ive ^inMvj w-nrrol v»\er ^eleetiiu* in^triKikMVil m.ueri.ih: 
vletenninim: ihe l:* » iN .iiul t’hie^ ri\ e^ i ‘t their ‘ur^cs; 
'ekxtin*: the ci*nteni, tv^pR^, ,inj skilU if l\- t.ui'jht; tT 
'eLk imi: te\thffk-. t "'ee .ippeikhx r.ihle 

'^nnil.irlv. the NIiLS:"''^ >ecfn>l FfllfU-l. j' >tiklv tnuiKl 
'hit Liruer ['eaent.kje- ft IJth *jr kle "UKienr" h.kl te-ielv 
e!^ uhf l\ he\k\l the\ h.kl . inplefe >ntit^l f\ er tieei- 
^k'la rel.Uevl tf te.Rhuvj teLhnKjiie^ .iikl .iinfunt 
iifmeuffk th.in fVer JeeiMon^ rel.iteJ tf vlReiplinint: 
slenrs, x^leLtini: Cfiuent, or ^eleLtin^: texthffks ,inJ other 
ii'frrucnon.il m.trerkiK. (See -iJelMr v’u hfmework. text 
t.iHe ^'4. .in4 .ippeiulix table ^-1 



Interest IIR Jitters Ike- einenje the^e ie-pi*n^e^ when 
thev .ire exainiiu vl b\ reuifn inJ el.o^ protiaeiuv le\el 
\\n ex.iinple, l-ih-ur.ule le u her- in the StHith .ire le-- 
likelv tf believe thev h.i\ e L^'niri'l vwer content Jeci-ion- 
th.in are tcMcher- in other reL'lv^n^. (See appendix t.ible 
14.) .Al-f, teacher- ft -tuJent- w ho pertormeJ at the IfW' 
est le\*el- tui the NHLS:>^ SeLfod bflK>\V'l ‘p Suid\ prf* 
ticiencv te-r- .ire le.i-t likeK to behe\e that the\ ha'.e 
control o\er content deu-ion- tSee .ippendix table 
15.1 Till - l.i-t tindinc indk.iie- th.it -indent- whf .ire in 
the ere.itc‘-t lued ot ha\ ine te.kher- ii-e their prole— if n.il 
Uklmnem in nukine ^leci-ion- .ire the le.i-t likeK to liave 
teacher- who tcel empowered to do -o. 

TEACHER JOB SATISFACTION 

0\er.ill. -Liencc‘ and ni.itbiein.it ic- te.kher- c'nio\ their 
jobs, bor ex.iniple. in the >econd bollow-l p 

Stiuk'. percent ft llth-ei.i^ie -ueiice .ind m.aiiemak • 
-tudent- were t.umht bv te.ichers who telt Mti-tied mo-t 
or .ill ot the time, .ind onlv percent had teacher- who 
were “almo-t never" -.iti.stied with their )t'b-. (See tieure 
wl4.) The NSSMH tound th.u teacher -atistacnon -lieht- 
Iv mcre.i-ed between k^Sh .ind (See tmiire ^-IS.) 



HOMEWORK Matters 

Homework is a significant component of the instructional systeni, and it is one practice over which teachers have 
considerable control. Higher average NAEP mathematics proficiency is associated with the completion of mathemat' 
ics homework. (See text table 3-4.) Students reporting never doing homework had the lowest proficiencies. The 
results are similar in the High School and Beyond and the NF.LS:88 Second Follow'Up !^tudy databases. B 



TEXT TABLE 3-4 



NAEP mathematics proficiency of 17-year-old students, 
by frequency of homework performed: 1978 to 1992 



Year 


Often 


Sometimes 


Never 


Percent of 
students 


Avenge NAEP 
mathematics 
proficiency 


Percent of 
students 


Aveiv e NAEP 
mathematics 
proficiency 


Percent of 
students 


Average NAEP 
mathematics 
proficiency 


1978 


59 (2.0) 


309 (1.6) 


35(1.9) 


291 (2.1) 


6 (0.7) 


284 (3.5) 


1982 


65(1 7) 


307 (1 5) 


29(1.6) 


291 (2.1) 


6 (0.6) 


284 (3.4) 


1986 


74 (1 2 ) 


304 (1.1) 


20(1 4) 


296 (1 8) 


5 (0.7) 


291 (5 5) 


1990 


77(1.3) 


310 (1.7) 


18(1.1) 


295 (2 0) 


5 (0.7) 


281 (3.5) 


1992 


76 (1 2) 


310 (1 1) 


19 (0.9) 


295 (1 8) 


5(0 7) 


285 (4.1) 



NOTES Slandrfrd aopcar m p3rerll^as«s Tct.»n p'.nv 'lol ftouai »00 oorc«nt as « roiu;i o’ 

SOURCE Mo"? ivS c! a' <’004) NAt P n ac<i!jj'T\>r (Report No 23TROU vVasrtinqtc/' D’ or..^t Of fe'-i^cotoo st.iii5tts 
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FIGURE 3-14 

Percent of 1 2th-grade science 
and mathematics students taught by 
teachers who are satisfied with their jobs: 1992 



Almost never 2% 



In 1S)(S6, *^^2 pcrccni ot science te.ichers .mJ 96 per- 

cent ot mathematics teachers saiJ they enjoveJ teachin<^, 
compared with when 94 perceni ot science teach' 

ers and 97 percent ot mathematics teachers said the same. 
Elernentarv science leachers were the uioup least likely to 
en]oy re.ichint: m both 19S6 .ind l9dV 

TEACHERS’ Beliefs about classroom 
Reforms 

Althoui'l’i the W.'TM pulMisheJ its Canriculum and 
Evaliaaiini .StanJurd.s in 1 989 anJ hojc^'noihii SumdiirM for 
Tdcichiru^ in not all teachers arc tainiliar with them. 

In 1 99 3. mathematics teachers in hiuher grades were 
more likely th.in their counterparts in lower grades to he 
tamiliar witli tliese Jtiuiments. Roughly one in ti\e elc' 
mentarw one in tour middle, and one in two hijih school 
mathematics teachers said they were "well aware” ot the 
C^umaduTTi tmd Eiuluation Standtirds; tewer teachers in 
each urade ranee were tarniliar with the Pn;/essi<nud 
Suind<zr<is for Tciichm'^. tSee tieure 3-16 and appendix 
table 3' 1 6.) 
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FIGURE 3-15 

Percent of teachers who say they enjoy teaching subject, by subject and grade range: 1986 and 1993 
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Mathematics 




Grade range 
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In rhc NSSMK, nckmhc .in.i m.uhcm.itk'' ic.uIut^ 
luponcil mixed views .il\>ur the pnr'ieiples iiiklerKine the 
^t.'ii'id.irds and the recommend.il iiM> that tlow from them: 

♦ Althouuh most ^clence and maihematio teachers 

helieved that “\-irruallv all studei'its can learn to 
think seientiticalK and m.irl'iematicallw’ '^izaJMe 
pr('>pi>rru*ns rep^^rred that such le;irnnvc i'' best 
acaMnph''hed h\' placiivc stiklent'' in classes wiihi 
others ot simiLir abilities. Oee tieures '^-1 i and v 
1 > and apfvndix table More mathematic^ 

than science teacher*', .iikl more hieh school 
teacher> than muklle school teacher*' or elenien- 
rarv schot^l teachers, ^aid thev ^upport abilitv 
eroiipine. iSee the *^ection about abilitv croupinu 
on paee 41 d 

♦ Matheinatio teachers did not support the earlier 
introduction ot algebraic concepts. Most elemen- 
tarv, middle, and hiuh school maihem.uics tea<,h- 
ers reported that thev believe students must ma^* 
ter arithmetic computation before uoinu on lo 
aleebr.i. tSee tieure .md app'-'mlix table 
17.) 

♦ SimiLirlv, although most middle and hieh school 
science tcaehers reported that thev belie\‘e scn 
ence is best learned in the context o\ a personal 
or social <ipplic.uion and that laboratorvd^.isev.1 
classes are more etteenve than non la bor.it orv 



FIGURE 3-16 



Percent of mathematics teachers 
who are “well aware" of the NCTM 
standards documents, by grade range: 1993 




Roughly three out of four science 
teachers in all grades indicated that 
hands-on activities should definitely 
be a part of science instruction, and 
nearly that many considered teaching 
of applications of science in daily h'^e 
to be essential. 



cl.isscs, munv .ippcar to rcsl^t tcachinu science 
concept*' before thev teach the terminoloev 
dated with those cemcepts. .Almost one-third 
elementary school teachers and more than one' 
halt t4 hieh schoid science teachers indicatesl rhat 
“it is important tor *>tudents to learn basic scientit- 
1 C terms and formulas before learnmu underlvinu 
concepts and principles." (See appendix table V 

17-) 



FIGURE 3-17 



Percent of mathematics teachers 
agreeing that virtually all students can 
learn to think scientifically or mathematically, 
by subject and grade range: 1993 
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Science 



Mathematics 




Grade range 
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♦ * nuh m.uhcnuncs ic.kIkt'' ^iip|\»rtc\l the 

I’oqucnt u>c of L\llaJl.Uv)r^ — ( ^ percent inJicateJ 
ili.u "-iiklem> -hiHilJ he able to the calculator'^ 
ino^t ot rhe nme.“ Elenieniarv nlalhenl.UlC^ ieav.li' 
ers were le>> likelv to -iippcprt extenM\e u^e ot cal- 
culator-. tSee timire .iivl appendix table >■ 
17.) 

♦ More than percent oi eleineniarv m.iihein.UK- 
teacher — hut oiiK 5J' percent ot muLlle -chool 
teacher- aivi 25 percent ot hiuh -chv-ol leadv 

er> — Le.n>KiereJ hand-'ot'i or manipiil.itn e acti\o 
rie> e—ei'itial tor ertecme m.uhematiCN instruc- 
tion. tSee appendix table olS.) Simil.irlv. math- 
ematiCs teacher> iri the higher ur.ides were le>N 
likelv th.in tho>e in the lower urade> to Niipport 
rhe u>e ot new teachmu ''iraieuie'v — uch a> con- 
Crete experiences betore .ibstracr treatment-, 
applicari'in- oi mathematics in dailv hte. coopera- 
tive learninc; uroup- tor student^, use 'at comput- 
ers, and rhe ettect that students' prior concep- 
tions about a topic -hould ha\ e oi'i curriculum 
and instruction. 

♦ Rouuhlv three out ot tour science teachers in all 
grades indicated that hands-on activities should 



detinitelv be .i p.irt ot -cience in-truction, and 
nearlv rh.it iii.inv con-idered teaehmu ol apphc.i' 
rions ot -cience m d.uK lite to he e-sential. (See 
sidebar on liand--on <Kti\ ities .ind tigure )-20.) 
Howewer, fewer te.ichers — especiallv at the huzh 
-chool le\el — con-idered it imp^>rr.int t(Ueach 
concrete experience betore .ibstract treatments or 
pkice -tudents in cooperatu-e learnm*' groups. 

Onlv ablaut one in ti\'e high school ‘Cience teach- 
ers considerevl it essential to take student concep- 
tions .ibout natural phenomena into account 
when pi. inning curriculum an«,i in-truction; to 
hav’e deeper co\ cragc ot tewer science concept-; 
c^r to re\’isit -cuMs^e topics, each time in greater 
p.iepth. (See appendix table ^-2c.) 

Teacher Preparation 

The science and mathematics standard- advocate rhe 
introduction ot challenging science aiul mathematics 
content to .ill students beginning in the earlv grades; 
however, tinlv teachers who have a tirm grasp ot powerful 
science and mathematic. s concepts themselves can guide 
Students' exploration ot science and mathematics. 



FIGURE 3-18 

Percent of science and mathematics teachers 
agreeing that students learn science or 
mathematics best in classes with students 
of similar abilities, by subject and grade 
range: 1993 
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FIGURE 3-19 

Percent of mathematics teachers 
agreeing with statements about reform, 
by grade range: 1993 
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IVt'xv nKM>urc". <uc*n .i" .ii'i L-s'.iliMnon .'l niKkrur Klu' 
.uc or 'jraJiutc in.ijor ^ >r number ot coiirH*> complcieJ in 
I he tieLl .‘t .is^iunniL-nr. ire one w.iv to i:.uiue liou- uell 
le.iehers uiKlerNtaiul ^cieiue aiul mathematic v In 
leNN than 5 percent ot element<irv "chool science or math' 
em.itics teachiers haJ inaiored it'i '^ciet'ice or NCience eJin 
nation ur mathematics . r malheiiumo education ai 
either the unJercraJuate or graduate le\ el. t>ee ticure '>■ 
course, this ticure is noi surprisinu. Luven that 
most elementary teachers reach all or m^si academic suh- 
lects. rather than specialize m seience « »r mathematics. 

Science and mathematics teachers m craJes ^)~\1 arc- 



more likeK to hav e mamred iri science or mathematics at 
the undercraJuate or cradiute levels ih<m their etemen- 
larv counterparts. IhAvever. nearly ^c' percent of Inch 
school science teachers <ind 40 percent ol hi.uh school 
mathematics te.ichers had neither an undergraduate nor 
umdiiaie m<unr in science or science e».}uc.ition or inarhe- 
m.uicsor nuithematics educ<iiu^n. Moreover, allhoueh 
more th.in perceiK <4 hich 'chv>ol s<^jcnce teachers had 
at least a mirK^r in science or science cvlucation. only >1 
percent ot Inch school uuithematics tca'.hers had at least 
a minor iri mathem.mcs or mathematics cvluc.iiu'n. iSee 



text table hml 

Use of Hands-On Activities Gains favor After Sharp drop in the I980s 



Both the science and mathematics standards call for increased use of hands-on activities, because concrete experi- 
ences allow students to use and reorganize their existing knowledge structures. Data from the 1993 NSSME show 
that use of hands-on activities varies by grade — more elemental^' school classes than secondary school classes use 
them. In addition, at the secondary level, more science classes than math classes use them. Other differences exist 
over time. In almost all grades and subjects, their use dropped — sometimes dramatically— between 1977 and 1986. 
(See figure 3-20 and appendix table 3-19.) Tliis overall decrease in attention to hands-on classwork may have been 
due to the “back to basics” movement of the mid-1980s, which emphasized a more direct instructional style with 
less use of manipulatives — educators used drills; they didn’t want students to play in the classroom. Interest in 
hands-on activities increased in 1993 — especially in grades 4—6 mathematics classrooms, where the percentages 
rebounded to levels higher than in 1977. Despite the resurgence in 1993, the percentage of science classes using 
hands-on activities was still not up to the 1977 levels. Notwithstanding these recent increases, it is important to 
note that, except at the earliest grades, only about half of science classes and about 30 percent of mathematics class- 
es use hands-on activities on a given day. ■ 



FIGURE 3-20 

Percent of science and mathematics classes using hands-on activities 
in most recent lesson, by subject and grade range: 1977 to 1993 
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Science Teachers’ Preparation 

A ^mu!.lr pKUirc cincTLV" with .11^ tx.unin.innn ^'1 ihc 
L 'ul mimlvr . -t ^^*inc"UTN < *k * iHoul h. ik<- i uir^out uk 
s * >inplc!c\l h\ Nucncc rc.ichcr''. In L-lcmcnr irv 



ic.kIkt^ h iJ L\tciiM\L- !\u. k‘jr‘ 'unJ" tu "liukc ili.m 
I heir miJJk- ^^.hool who m inrn h.ui 

-Liciuv vuur-L-uork il. in tlu-ir hiuh ^<li. 1 LoiinuTjMri v 

^,SL•c tiLjiirc v22.) TIk* pLTCL-ni ui hiLili ^honl -ucncc 



FIGURE 3-21 

Percent of science and mathematics 
teachers with undergraduate or graduate 
majors in science or mathematics fields, 
by grade range: 1 993 



FIGURE 3-22 

Total number of semesters of 
college science coursework completed by 
science teachers, by grade range: 1993 
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TEXT TABLE 3-5 



Percent of teachers with majors and minors 
science or mathematics education, 


in 

by 


science or 
grade range 


mathematics 
: 1993 


and 


Field of class taught and field of study 




1-4 


Grade range 
5-8 


9-i2 


Science 

Undergraduate major m sconce 




3 (0 71 


18 (2 1) 


63 (2 1) 


Undergraduate or graduate major in science or science education 




3(0 7) 


21 (2.3) 


72 (2 2) 


t Undergraduate or graduate major or minor n scence or science education 




7 M 6) 


32 (2 b) 


94 M 2l 


Mathematics 


Undergraduate major in mathematics 




1 (0 41 


7(08) 


41 (2 5} 


Undergraduate or graduate major m mathemat'Cs or mathematics education 




1 M 0) 


11 (1 5) 


63 (3 4) 


Uridergraduaie or graduate major or minor m mathematics or mathematics education 




7 (1 9) 


18 (2 1) 


81 (3 2) 



• «(>r .V« ■ H *.'»•* K* ^ J” 'r ' • <•■■'•1 




f' c f. J'' ) f '1 r .V 



1 ^ 

\) i 



. 11 '- fS V 




5 2 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 1995 



FIGURE 3-23 

Percent of science classes taught by teachers with varying levels of preparation in science, by discipline: 1993 
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FIGURE 3-24 

Percent of science teachers teaching courses in 
one, two, or three or more science subjects, by type of community: 1 993 
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't iu T' v\ :i. • 'inpk‘U\l \\)i 'tf rh ip » \ 

k jc 'wk-iu c I . 'iir^oui irk hhtl'.pl J r-. ‘ .4 fxTccnr in 
!:• in i ^ |\ f<. Lin in ^ W lp-. k'^'T; VX t pn. M.ni i . 
'^mith 

T!k* NSTA !ni^ rcv* nmcink.l th.it rk-mcni.nv 

u u iiLi^ h i\ L !' k- Pi \ 'He c » 'llc'.:c ‘iir^L m c.u h > >I 
P.tLL '^KIKL .lie P hlolncu’.il phv^K'.il ^CP 

« !KL'. iiul c.inh ^uciKcv .A(.C‘‘rJnnc f*' the NiSSMh. 

*!'. >•! ' V i»-i Inni^ I >t ur.klc^ 1 ic iciicr^ met tl'.p ^i.in- 
: n.i in ' i >cl .ippcnJix t.ihk* ' Ilk 

r.\k TL*. •'inmcn^LiiL'n^ .ire mu. h nu>rc \i 

'k:' ,i\ k-\Ll. iiKliklini: li^tv ,>i vp^cin : ih.it 

n klKi^'t L.ich JpciphiK' '•hi 'ukl ci'inpkML. Bll.upl .cr\ 
iL.i tL klkT', even ihp'c wnh cxilipkc LPUf'CU^'rk in 
".L!r !k iJ. iiU'Li the ASTA iL\ . Hnmcinl.inon'. :h.c 
X'^'^Mr: Jctinck “w LlhprcpurLxl tc.iclnT' ' ,p ono' with in- 
11 1 t i'l 1 tLp.tr. u U'n --'i\ i »r motL xi 'ur^L' in i heir i lolJ. 

i" pLvi .'H thp iiiL-piirL, the 1 l\l 1 vt tL.wl'iLr piLjMr.it ;■ mi 
n the 'Li.iMnl.irv kwl vuric' i.i»ipKk‘mhiv. i>ll tiLiirc 
I ' ;nJ .if'pcnJix tuhlc ^-21). hi >r LX.nni'lL, in k^kv >2 
; r^Lin «M cr.nk'' 7-12 litc 'LienCL (.I.P'lp anJ ^^4 pereent 
. t cr-ulc' I 2 hinlnuv ci.P.'>C' were t.iuuht hv teacher 
w.fu’ h.kl taken 'i\ v)r more hiolocv ^.lnl^^e^. hut nnlv *t 
peri.ent lI uraJes "^-12 e.irth Kienec cl.p'e' were tauL'hr 
h\ leaLher' who had .six or more earth science courses. 

.Also, alrhouuh aluH>st all hiolouv, ciiomistrv. and 
phvsRs i^kis'cs were taimht hv teacher.^ who had in-deprli 
prep.ir.it i. Ml in M.)me ^clence discipline, more than 10 
percent iM grades 7-12 liie. eartin and phvsical 'Cience 
ci isses Were tanuht hv teachers who did nor ha\'e in- 
iepfh preparatioi'i in anv science i.lisciphne. (See tienre 
' 2 ^ .md appendix tahle 3-22.) 



A1 houe'h lao'i j^rospeLiivL 'Ci^endarv 'lImo! sLieiue 
re.»', hers ha\e iivdepth preparation in one discipline, manv 
s^.ienee ti.aehers are assiuned to teach eoufses m m.tre titan 
o.ne dpcipline, resultinu in extenswe oiK'ut-heid teachine. 
In rural schooK, where this Mtuation p particularlv prev.p 
lent, more tlun one in three teachers teach courses m two 
'Lience i^lpciplii'ies .md oi'ie in eiuht teaehc' cour'e-s in 
three or nv »re 'Cience disciplines. tSee tiuiire k24.1 

Mathematics Teachers' Preparation 

Almost .ill elementar\ school m.uhematics teaehers 
li.ue t.iken eoliece c-^ur'Cs m mathematics tor eletnent.irv 
'chuol teachers ,md in metluvls ot teachinL' matheinatiC'. 
However, tar tewer h.i\ e h.id colleue coiirsework in Ulmmip 
etrv or proh.ihilitv .ind 't.u pi ics — .irea' that the XC.'TM 
V 'mTieu/mn miw Ei ulumi ; NtmukaJs 'uuuesr should he 
kii.lressn.i in the primarv ara,».ies. t>ee tieure k2S and 
ippendix r.»hle H2 kl 

NiC^TM lecommend' that erai.ics 7-’^^ mathe-matics 
teachers h.ive colleue coiirsework in calculus, ueometrw 
|Vohahiht\ and statistics, abstract aluehra or number the- 
orv, and applications ot mathematics or problem solvinu- 
.Althouuh 1 9**^3 data show that more than 70 percent ot 
these teachers had completed calculus, onlv about 40 per- 
cent had completeel a course tocusexi inainlv on appliexu 
tiorii^ ot mathematics. These percentaues are es.sentiallv 
the same as in 1986. (See appendix table 3'24k 

NC2TM recommen-js that hiuh school mathematic' 
teachers complete adwmeed calculus, ditterential e.jua' 
nons, linear aluehra. and historv ot mathematics in aJJp 
rum ro the ti\ e courses previoiplv mentii'mcd. In 199 3, 
althouuh 9S percent ot hiuh school mathematics teacher' 



FIGURE 3-25 

Percent of elementary school mathematics teachers with college coursework in each area: 1993 
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h.kl Lomplcicd c.ilciiliiN. i‘nlv 4^' |\T(.cni h.kl nunplctcd 
historv ot mailicnutic''. [V‘iwik*n .mil the per' 

v.eni ot luuh sjuu)! iiMthcin.iiiL- ic.icIkt^ ulu* LomplctCvl 
I ho rooommcndovl courses inoaM>oJ Mui'iiticantly; tor 
in<r-moo» I ) percent more teachers completed linear alc'e- 
hra, and 11 percent more teacher^ coitipleted ahNtra(.t 
alcehra. \See <ippendix table v24 '> 

W'lthin hml'i ^chooK. teacher- uirh more iivdepth 
preparation in .khanced ukuhem me- .ue more likelv to 
’each the adwmeed clas-es. \>ee ficure The-e 

teacher- are al-o more likeK to tea».h cla— e- w ith a low 
proportion ot minorilv -tudeni-. f or example, in l^'-^^. 
•nlv 47 percent ot hich -chool mathematic- cla-<e- con- 
t ‘mine more th«in 40 percent minoritv -tiidet'ii- were 
taueht hv teacher- with an undercraduate or eraduate 
maior in matheiiiatic- or mathematic- e^lucation, com' 
pared with jxrcent ot cla— e- centainii'ie tewer than 10 
percent minorirx -indent-. Thi- pattern wa- not e\’ident 
in hieh -chool science ela— e-. where all cla— e- were 
about , 1 - likeK to h.ive teacher- u ith undereraduate e.r 
eniduate mator- in -cience or -cience education. t>ee tie' 
lire )'27 and appendix table 



Teachers’ Perceptions 
OF Their Own Preparation 

An e\aiiiation ot teacher-' iindereiMduate or erviduaie 
majors ,ind the ruimher ot cour-e- rhev eompleie in their 
held i4 . 1 — lenment are two svav- to eauee how well teacln 
ers Linder-tand -cience and marliematic-. .Another wav i- 
to evaliMte teaehcr-’ perception- ot their own prepara' 
non — hin\* well jvepared ihev teel to teach the variou- 
content area- .irid to u-e the varion- in-truction.il -tr.iteeie- 
recommeivled tor -cience and matliemaric- education. 

Element aiv teacher- t\picall\ te.ich -cience, mathem.it' 
ICS, readiiva atid Linouaue art-, .ind -octal -uidie- to a -inele 
eroup ot -uidenr-, hut rhev do not teel equallv qualitied to 
teach all ot rhe-e -uhject-. Fit ex.imple, in l'-)'-)3, 76 per- 
cent ot eleinentarv -chool teacher- a— luned to teach all 
tour -iihiect- indicated that thev telt verv well qualitied to 
te^ich re.idino ^ind laneuaue art-, rouuhlv 60 percent telt 
\erv well qualitied to teach m.ithemaiic- and -ocuil -tudie-. 
hut onlv 26 percent telt \ erv well qualitied to teach -cn 
ence. (See ticure )'2S and apj^endix table V26.) 

According to the NSSME, in h)9h mo-t eletnentarv 
teacher- telt well qualitied to teach 4 ot the 14 mtithemat' 
ics topic- reccanmended i^v the .\("TM CaoTictdum and 



FIGURE 3-26 



Percent of high school mathematics teachers 
completing college courses in mathematics, by teaching assignment: 1993 
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Sf.nuiiiLi' — rsniii.u ii in. iv.iinix’i . iiK’.MirC' 
UK'nt. .iiul p.iitcrn^ .md rcl.monslupv luM 1 ! [•Lrcciu 
rlcmcnurx umlIkt^ ^.lul i1k‘\ tcli vu il .jiMliiu J ic.iLh 
prob,ibiln\ and st.iri<ncs. iScc .ippci'iJix ublc v27.) 

Mnsf inulvilc >LhiU>l m.uhemaUL^ rc.iclKT^ nuJ iIk-v Icli 
well ».iualilicvl t»> iiMch ^c\cral ol the ^ubKxt^ avoiii' 
iiiLnviLvl hv the NC'TNf ^lanJard^ — iraLtion^ arid dcci- 
mai^; nnmhcr .iikI numcrarioi'i; c^nmatioi'i; mea- 
Miremeni: number ^x^tein^ aivl number theurv; pattern^ 
md ivlarii ui^i'upN; aiul eet*merr\ anJ spatial >ei'i^e. P^ee 
appeiivlix table ^ 27.^ AlthiHiuh tu-arb *»ned'ialf ot .til 
inklvlle ^ehi'ul tL-.ieher^ telt well qualified r< - re leh turiC' 
tioin .ind .ilifebra. iii^t percent felt well u.uaiitied tu 
teach prv>l\ibilitv and si.iri>tic>. 

MonI hiuh ><.h.H»l niatheitt.it le ' le i^lu r^ tell well Ljuain 
lied ti’ te.tch itt(*st nt the reetunitieitded topiL^; hvwve\er. 
.'ulv .iboiir {X*rceni nt ihe>e leaLner^ leli well quahtievi 
t»i tv .wh preb ibihtv aiul >i.iristk>. in itheitt.it leal ^truc- 
ture, and the e(Ut<.epiiial underpinning^ I'l v.ahulu''. t>ee 

FIGURE 3-27 

Percent of grades 7-1 2 science and 
mathematics classes taught by teachers with 
undergraduate or graduate major in the field, 
by percent of minority students in class: 1993 
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tpperidix r.tble v27d Onlv 20 perceitr telt well qii.thtied 
to teach discrete ittathentanc^. 

Iri hAH. te.tchers ot .idwtriLed m.tdurt.ti ic^ cLr>se^ 
wore iriore likoK to perceive ihen\>el\'es a^ well quahtievl 
to teach \ ariou.s marhematics topics. (See ticure v2^X) 
The ddterciKe w.is marked with regard to re.ichers’ per' 
eepuon of their qiialilication to teach m.ithematical 
structure: 41 per-. enr ot re.tchers .iNsi^ned to one itr more 
advanced hich .schot.! niathemanc^ ^ki'^ses telt qualified 
to leach thi^ topic, compared with ludv pereenr of 
iho'^e who did riot te.tch a^Kaitecd cla^^es. 

M(K 1 '^eiencc .iiul m.uhen'i.itics teacher^ .it .ill urade le\ 
eU percei\ ed th.it the\- were well prep.irei.1 to pertorni t.isks 
such .Is preserium: the .ipplications ot NCience or m.ithe- 
m.itics concepts aiul eiuour.iomi: p.irticip.irion of female', 
howev er, most sciei'ice .ind iii.it hematics teachers js^rceived 
th.u thev Were not prep.ired to te.ieh stuJent> who h.id 
hmiieJ FaiLth'h profieiencv .uul, except in grades 1-4. ^ui* 
dents w ho h.id le.irmnu dis.ihilme.s. .-\|so, onlv ahout onc' 

FIGURE 3-28 

Percent of self-contained elementary 
teachers feeling very well qualified to 
teach each subject: 1977 to 1993 
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FIGURE 3-29 

Percent of high school mathematics teachers considering themselves 
well qualified to teach each mathematics topic, by teaching assignment: 1993 








77 



r 3 SLif-a. sense 




77 



‘v,. ’•Oe' 







74 







10 20 30 -JO 50 60 

Percent ot teacners 



80 



^ TeacP no ao-ancec cs c asses Teacn o^'e or .-^ore aovanceo r-atrennat.cs : asses 



FIGURE 3-30 

Percent of mathematics teachers considering themselves 
well prepared for mathematics teaching tasks, by grade range: 1993 
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FIGURE 3-31 

Percent of science teachers considering themselves 
well prepared for science teaching tasks, by grade range: 1 993 
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FIGURE 3-32 



Percent of teachers considering themselves 
“master teachers” of their subject, by 
subject and grade range: 1986 and 1 993 
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third elcmcnt.ir\' .mJ middle "licikc tcachefN 

and onlv .ihoiir oned'KiU ot L*lcmcnt.ir\' .u'ld middle Nchotd 
mathemancs teachers telt uell prepared to use cop'iputers 
as an inteural parr ot instruction, despite the tact that s.^n 
ence and in. it hematics educ.it ion retorm advtK.ites ureater 
use t)t technoloizv. Ahout 40 percent ot hmh school science 
and mathematics te.ichers teel well prepared to use conn 
puters as an inteur.il part ot instru.uo.n. l>ee tnjures v vO 
and and .ippendix tables and 

Although elementarv science teachers continued to he 
t.ir less hkelv than other science and mathematics tc.wh' 
ers to perceive ot themselves as “master teachers ot their 
subject, the percentane ot elementarv science teachers 
coi'isiderinij themselves to he “master science teachers 
has increased trom 14 percent in l^S6 to 25 percent in 
Indeed, .it all crade leveU. the percent aue o\ sen 
ence .ind mathematics teachers who considered I th eliv 
selves “master" teachers was higher in than in 

t>ee ticure i'i24 

Professional Development 

l^oth the scienve and m.ithem.it ics sr mdards call tor 
developnu-nt ^‘t te.ichers a* protes-h n.ih. hecau'e teachers 
who ^ee iheinscKes as pri'tessionals are more likelv to hr 
pro.ictive about teaching — to sh.ire aurlnTtiv amonu'.i'h 
k aL'ues, turtiui their eslucation, .ind \ inicip.ite in proles 

} 
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.KtmtK'N. Pn ‘.kCi\c CtMclKT" u nJ U' .i 

hhjhcr -i.mj.irJ. iliLTcln (.'nh.mcmi: -[ikk-ni-’ uJuLatU'ikil 
c\|vru*nLC'. Tiii^ n ilu* ^lau* U'.klkT 

Jcvclopincnt in clcmcniar\ anJ NCCoi'iJar\ cJiication. 

COLUEGl ALITY 

ALCi^klin*: (o NELS. in 1 2iii-i:r.uiL* ^^icncc anJ 

inarhcmaiic" icachcr" -cicncc anJ inachcmano 

tiirnailuin pnmanU wich umcElT'' in their Jvparc- 
ment^ anh their ».lcpan nu'nt ehair- Fewer teacher- Jn- 
1 ii—Cvl viirriailum wui'i their principal-; leather- oui-kle 
the department or -chool; other -chool admini-irator-; or 
parent-, ini-ine— leavier-. iiimer-itv -latt, aiki otlier- in 
the coinmunuv. tSee appendix table v>Ph 

In addiikHk the NSSME report- that in mo-t prn 
marv and -ea»ndarv -lienee and iikuhemaiic- ieachei> 
heliexed that their Cv iiea;:ne- -upport new teaching klea-, 
-hare ide.i- .u\d material- on a regular ha-i-. iia\ e manv 
opportuniiie- tv^ learn new ihinu" in their )oh, an».l are 
-upported h\ admmi-trator-. l>ee appendix table vM.) 

1 hiwever. tewer than one in tour h.id time vlurint: the reg- 
ular schtu)! week tv' wi^rk with peer- on science or m.ithe' 
nkitic- curriculum and in-tructum. and onlv aKkit one in 
eiuhi reuularlv t'h-er\ ed v'ther teacher-' cla->e- a- pan v't 
-harinu ai'.d impriwin*: in-rructional -tr.iteuie-. 

CONTINUING EDUCATION 

The NSSME repv'rted that in while nu'-t -cience 

and mathematic'' teacher- had at le.i-t -ome in'-er\ ice 



cdueMtion in their tield durmi: tb.e pa-t ^ \ear>. relativelv 
tew had de\vUed a -ub-tantial amount ot time to the-e 
actn itie-. (See appendix table Even aini'm: hmh 

-ch('ol -eience and mathematic- teacher- — manv v»l 
whom <ire -peciah-ts in theur tield — t»nlv <ibv'ut one-halt 
had -pent 16 t'r mc're hvuir- on in'-eiwKc cduc<itu'n m 
ihcir held in the pre\aou- ve<ir-. 

Hv'we\-er, between 19.S6 and the number v't 

teacher.- p.irticipatinu in j•'rote--h*n■ll de\*eK'pment ediica- 
non iiKrca-ed. iSeetieure For example, in 

percent v't eravle- 10-12 ikit hematic- teacher- mdicMi- 
ed thev had participated in at lea-t -v*nie prote—ional 
vlcwelopment .icm itie- in mathematic- in the pa-t 12 
month-, u'" tr^'m (>5 perceiu in Idsp. 

In 190 3, hieh -chv'v'l -cience .inJ mathematic- teacher- 
were the mo-t likelv — .ind elemei'Uarv tcMcher- the le.i-i 
likeU — tv' ha\ e taken <i Cvdleue Cvnir-e in tl'i eir tK-U in 
recent \ears, tSee appendix tabic- The pattern w.i- 

more pronv'unced iri -cience than in mathematic- — 15 
percent vit hieh -chool .-cience teaclier-, Cv'mpared with 
4 1 percent ot middle -chvH'l -cience teacher- and 26 per- 
cent vit elementarv -chov'l -cience teachers, had taken a 
-cience or ,-cience education Cvnir-e tv'r college credit 
-ince 1 989. 

Despite indica turns that hiuh schvHd mathematics 
teacl'iers who do noi teach advanced cla-.-es need additum- 
,il prc'te.-sivinal de\‘elopment to -tremzthen their cc'ntent 
knowledtte (-ee section on teacher preparation on pane 
49), thev .ire le— likelv than teacbtcr- ot adviincevl cla--e.- 




FIGURE 3-33 

Total amount of time mathematics teachers spent on in-service education 
in mathematics during previous 12 months: 1986 and 1993 
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[o rocaw u. In unK 44 jvaLnt ot the hiuh ''chiu^l 
m,ithcm.uic> tc.ichor" ulu' t.un^lit lower le\’el cLi^seN h.iJ 
In or m<*re hour> v»t in-^er\ iLC cJiie.mon in the p.i^t ^ 
\e.irs» evunp.ireJ wtth percetH ot th-.^e uho t<uieht at 
least one advanced marheinaitLs ela». tSee tiuurc ) H.) 

Professional activities 

Sizable proportions t‘t hitih whiH)l suericc aivl mathe' 
niatics leaehei' ha\e part !c ipalevl in st.me prole^su.nal 
Kiivitv durtniz tile pre\'ious 1 J months. tSec appendix 
table vH.) The N'^SMH liUind that between one- 
ihird and vine-’' It hit hicit sehvuil science .iiul inatheniat' 
lev teachers ha^l verved vut seh»*ol or dhtrici currieuluin 
aitvl te\tbix>k vchviUMt committees v>r IluI atteiulexl state 
vT nativ'nal v^ienec vt mathet'natks teacher a^soclalu^n 
nieettnizv. Teachers in the Ku\er izra«.les. ulu» ate likeh ivi 
i'e m\ol\ed in teaching a \<irietv o{ '-ubieels. uere levs 
likelv to- participate in v,^K-tKe and inatheinaiies prvMes- 
vional activities. 



FIGURE 3-34 

Amount of time high school mathematics teachers 
spent on mathematics in-service education 
in the past 3 years, by teaching assignment: 1993 



100 



13 






80 

70 



60 



50 

40 



JO 



'0 




Teach no advanced 
mathematics classes 




■ K.v..r - r V ' . 

M 16 '■‘o 



INSTRUCTIONAL PRACTICES 



Much ot Liirrei'it educatuiiml retorni tails |or vluinizev 
in the wav in5t ructii.M'i k vleln ered within a cla>srv>om. 

The mvlic.itvir^ it'i this section prv»\ade a picture — neces' 
sarilv limired h\- the awulahle vlat<i — ot what izv'es on 
inMvle the science and niathem<uies classnumis. The indi* 
caivirs addre^s use vit ln'ela^^ time, parricipanon in KmiZ' 
term pn Meets, sruderit particip<itioi'i in other instruenonal 
.letn’iiiev. and use v»t iravlmonal an«.l alternative assess- 
ment tev-hnkiues. 

Use of In-Class time 

.Accvirdiniz to the NSSME, a wkle \arietv v»l 
insrriktuin.il techniques .ire prev alent in tvpieal sv.wiue 
aikl mat hem. tiles Masses. tSee tuiure Fv>r msunce. in 

FIGURE 3-35 

Average percent of science and mathematics 
class time spent on different types of activity, 
by grade range: 1993 



Science Matherriatics 

Grades 1-4 Grades 1-4 




" Daily routines trterruoliOns ana ot^nr •.ormslructional activities 
I Individual students reading lextDooks i olhe*’ noninstrvictiona' act..ittes 
I Noniaboratorv r.m.iii-qroun *ork 
■ leO'jfe or cl -irussion 

B Work<*>rj y.fth r^anf}5-r.r» '1'jn.Duiat‘ve ,mor.jior/ m.itor.ais 
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,j upical cUiiK-ni.m or v^k-ncc >pcni 

♦ .ilnu^"i 40 porccnr ot its time in Uxuire .iml Jiscu^'-i^'n 
iiu’oK inu the entire el.iss, 

♦ :ihniit 20 percent ot its time wi'rkiirj .is inJiviJuaU 
ren^^inu the textbook or completmu worksheets, 

♦ about 25 percent ot its rin'ie wi»rkinu with h.mJs-on 
m.uerials, .nul 

♦ the remaining rime on vlailv routines and nonl.ib(»rati>- 
rv small'uroup wtirk. 

The dniribuiion ot nine :kioss er.kle leveU chani'ed 
little, exeepr <it the Inch -(.hool k-\ek where (here was a 
slight inerease in the <i mount ot rime spent in lecture 
whole'el.iss discussion — with corre^pomiirmlv less nme 
spent b\ stLklents working as mdivkluals. (See tuzure T 
At least snperticialK. these rime vlistriburions appear 
to tultill the recominendatuais tor smali'eroup work aiul 
work with manipulat nes that *ire sei torrh m the science 
and mathematics skinvlards. liowevei. it is not pi‘ss|ble to 
vlerermine tnMii rln.‘ data it Mich rime is s[vnt in 4ieevird 
With the standards, vloine *icti vines sn^h as creative prob- 
lem M>h ino. or not in accord with the standards, vloiivj 
routine data \ eritication. 

TEXT TABLE 3-6 



NAEP science proficiency for students participating in classroom 





science 


activities at 


age 9: 1977 to 1992 












Students answering 'yss ' 


Students answering “ 


no” 


Classroom 
science activity 


Year 


Percent of 
students 


Average 
NAEP science 
proficiency 


Percent of 
students 


Average 
NAEP science 
proficiency 


Fxpenmont with batlc'tes ar'd fcuibs 


1992 


49 ( 1 91 


233 0 . 8 ) 


46 (1 9 ) 


231 


0 7 ) 




1977 


51 (1 4 ) 


225 (2 8 i 


43 (1 4 . 


217 


(2 1 ) 


Use a microscope 


1992 


62 (1 41 


237(1 5 ) 


33 (1 4 ) 


225 


(2 0 ) 




1977 


53(1 41 


222 (2 5 ) 


43 ( 1 . 5 ) 


214 


(2 1 ) 


Experiment with living plants 


1992 


64 (1 1 ) 


234 (1 6 ) 


32 (1 0 ) 


226 


(1 8 ) 




1977 


70 (1 4 i 


221 (2 3 ) 


27 (1 3 ) 


217 


(2 8 ) 


Use a thermometer 


1992 


91 (0 6 ) 


234 (1 4 ) 


7 (0 5 ) 


217 


(3 5 ) 




1977 


84(1 Oi 


222(2 2 ) 


14 (0 9 ) 


199 


(2 7 , 


Use a calculator 


1992 


98 (0 31 


233(1 4 ) 


2 (0 3 ) 


203 


(5 8 ) 




1977 


87 (1 2 ) 


222 (2 21 


11 (10) 


195 


(3 41 


Use a scale to we gh things 


1992 


91 (0 7 l 


234 (1 4 ) 


8 (0 51 


218 


(4 0 ) 




1977 


89 (0 8 i 


220(2 3 ) 


9 (0 7 ) 


202 


(4 5 ) 


I'-iti'T <’”*^■’5 -ir: cd' »’ (..1 ^ 

*• ( 1 O.lfl ' C l‘t' J r> ilrl . ' <»«. 

^ V . . .•) • < *-i 


f-t ■ <1, VJ< 1*. -i 




■ l.rfSf' 1 ‘ n' 1 '‘o'! 'f ■►'r ^ f 


f ♦ ^ t* At r" 1'* !■'<' p 







FIGURE 3-36 



Percent of mathematics classes never 
working on 1 -week-long projects at 
home or in class, by grade range: 1993 
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In 1993, the distributicm of time in elementary mathe^ 
matics classes was similar to elementary science classes; 
however, upper^grade^level mathematics classes spend 
considerably less time using hands-on activities. (See fig' 
ure 3'35.) A typical high school mathematics class spent 

♦ almost 50 percent of its time in lecture and diS' 
cussion involving the entire class, 

♦ about 20 percent of its time with students working 
as individuals, 

♦ almost 10 percent of its time working with hands- 
on materials, 

♦ the remaining time on daily routines and small- 
group work. 

In contrast, a typical elementaiy school mathematics 
class spent almost 30 percent ot its time working with 
hands-on materials and only 26 percent of its time in 
whole-class discussion or lecture. 

Student Participation in Long-Term 
Projects 

A key principle of the standards is that students, espe- 
cially in science, receive a better overall education if they 
spend more time on fewer topics, thereby gaining a bet- 
ter, more in-depth, understanding of each topic. Never- 
theless, according to the 1993 NSSME, 58 percent of 
high school mathematics classes never did projects in the 

TEXT TABLE 3-7 

States with alternative assessments 
In science and mathematics; 

Fall 1991 and Fall 1993 



Subject and status 
of alternative ateesaments 


1991 


1993 


Science total 


16 


20 


In-use 


5 


1 


Developing 


11 


19 


Mathematics total 


20 


32 


In-use 


8 


7 


Developing 


12 


25 



NOTES AJtomatr^o. Of nontraditional *ss«wm»nls if>Cludo cnnancoO mu'low choice short, oocn- 
ended. extefKied. open-ended individual performance group perlormanco oOservahon portfolio 
and project 

SOURCE Blank R K fi995di S/afe indicatory of science and matt^ematics educaton 
Unpublished iabuiatK>fts 

indicalori of Scierx>i and Mathematica Educe lion IW5 



classroom that lasted 1 week or more, and 66 percent did 
not do any week-long projects at home. (See figure 3-36 
and appendix table 3-35.) Also, 43 percent of high 
school science classes did not do projects in the class- 
room that lasted 1 week or more, and 49 percent did not 
do such at home. (See appendix table 3-36.) Elementarv* 
and middle school science and mathematics classes were 
more likely to participate in week-long projects in class 
than were high school students. 

Participation in other instructional 
Activities 

The most prevalent instructional activities in high 
school science classrooms in 1993 included listening and 
taking notes during a presentation by the teacher, 
watching the teacher demonstrate a scientific principle, 
participating in dialogue with the teacher to develop an 
idea, doing hands-on/laboratory science activities, and 
working in smrxll groups. The results were similar for 
high schoo' mathematics classes; an additional instruc- 
tional activity prevalent in mathematics classes was 
working with problems from a textbook. (See appendix 
tabLs 3-35 and 3-36.) 

Trends from 1977 to 1992 (Mullis et al., 1994) indicate 
that students are using more sophisticated and technolo- 
gy-based materials in the classroom. For example, over 
that period, 9-year-old science students were increasingly 
likely to use thermometers, microscopes, and calculators, 
although they experimented less with plants. (See text 
table 3-6.) 

Use of Traditional and Alternative 
Assessment Techniques 

According to the science and mathematics standards, 
assessment of student performance should require stu- 
dents to solve problems, justify their solutions, and apply 
knowledge to new situations. This is difficult using tradi- 
tional assessment mechanisms, such as fact-oriented mul- 
tiple-choice tests. Alternative, or nontraditional, mecha- 
nisms, such as performance, enhanced multiple-choice, or 
extended performance tests, are better suited for such 
assessments. Performance tests require students to com- 
plete a specified task, enhanced multiple-choice tests 
allow students to explain their answers, and extended 
performance tests require students to complete a task or 
project over a given period of time, such as a week. The 
use and development of such alternative assessments for 
science and mathematics increased between 1991 and 
1993. (See text table 3-7.) Most significantly, whereas 20 
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FIGURE 3-37 

Percent of science classes about which teachers report 
various types of activity are important in determining student grades, by grade range: 1993 
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Effort 


Indivtduat improvement 


1 Participation 


1 Inien/iewing students 


B 0t>|0ctive tests 


B Homework assignments 



''t.ircs were Juvciopinu or usmi: .ilicrniUuc m.ithcinatics 
.isse^.smcntN in st.uc^ were duvelopmi: <^r limh^ 

them hv 19V^. 

In 199 ^, element. irv sehool teachers were miKh more 
hkolv to* u.se nontraJirion.il .isse.sMiient techniques — such 

as p.irlicip.itioi^, eltort , the re^ults o} iiuer\ lews \uth stio 

dents, and individu.il prouress (^\ er p.ist performance — ti^r 
assessment than were hiuh school teachers. Hiuh schuid 
te.ichers tender! to use oh)ectne tests and homework, hut 



eradmu methods \ aried widelv. (See tmure 

Te.stin^, in whate\‘cr torm. is hecommu a iriiire conv 
mon actum V. Between 197S and 1992, tlie number ot 17- 
ye.ir'old students wlu) n'ported that test mu occurred 
often in their mathematics classes increased trtim h4 to 
percent. (Sec text table Wove frequent resunu 
maviir mav noi tr.inslaic into unproved imderstanvhnu of 
science .ind mathematics. .\ studv conducted hv the 
('enter \ov the Studv of Testinu, Evaluation, .ind 



TEXT TABLE 3-8 



NAEP mathematics proficiency of 17-year-old students, 
by frequency of mathematics tests taken: 1978 to 1 992 





Often 




Sometimes 




Never 


Year 


Percent of 
students 


Average NAEP 
mathematics 
proficiency 


Percent of 
students 


Average NAEP 
mathematics 
proficiency 


Percent of 
students 


Average NAEP 
mathematics 
proficiency 


1Q78 

1992 


64,'1 3) 
83(0 7) 


308(1 7i 
308 (1 2i 


33 (1 1) 
16 (0 8) 


292 (2 1) 
30i (30i 


310 5) 
1 (0 4) 


270 (4 7) 
270(5 8) 



I 
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FIGURE 3-38 

Percent of test items, by type of test, use of conceptual knowledge, and levels of thinking: 1 992 



Mathematics tests 




Siandaraze^ ^extDooK iinai ^tjnaara;zea TexlDooK firai 

Conceptual knowledge Level of thinking 



Science tests 




StancJardizecJ TextDook tinai Standardizeo Textbook Imai 



Conceptual knowledge Level of thinking 



H gr 



• A 1 .'i- irt' 1 ; ■- ■' 



HJuc.uinnal Policv ( ''howcJ that rlu* wkIcIv 

w^cd ''tanvIarJiicJ and tcxiKuik series tor uraJe 4. 
^ntJe and most hu^h sch».H>l suhjccrs a.s>cs> prcJomi' 
nanilv low levels ot thinkinu and conceprual understand' 
me. (See tmure This tindinu was mie tor both scn 

eiwe and m.irhematies. 

lesrs rhar dem<ind lov\- le\eh ot think mu <md concept 
tual under''tanJinu are in direct contrast to the st<indard'' 
c.ill tor hiuher le\ el thinkinu and in'depth unJer''tanJ' 

Teachers of classes with high 
proportions of minority students 
reported spending more class time 
preparing for standardized tests and 
reported teaching different content in 
an attempt to more closely 
match the tests. 



O 




mu. Te^t'' th<u demand low le\’els ot thinkmu and con- 
ccptual undcTsrandmu :ippear ro h<i\ e more influence on 
the inst ruction in classes with larue proportions ot minot' 
iry students. For example, teachers ot classes warh hiuh 
propt^rtions o\ nimoniv sruJents reported spendinu more 
class time preparinu tor standardized it-'^rs and reported 
teachinu ditterenr content m an <urempt to more closclv 
match rhe tests. (Sec text table 3 ''4.) 

Resources 

Welhequipped cl.issrooms <ire nece.ssarv to provide the 
qualitv ot instruction called tor m the naru>nal stand, ird'*. 
This section examines the use, <i\ ;ulahilirv, and qualirv ot 
\arious .supplier. m.iferiaU, «ind taciliries awiilahle il» sen 
ence and mathematics teachers, as measured hv teachers’ 
opinions ot texthool ckw^room supplier and facilities, 
computers and netu. rks, <md calcul,ifi>rs. 

Textbooks 

The nu>>r commvm i. l.i>srv>om resource is the rextl\H»k. 
W'hile mt^^t science and m<ithemanc^ teachers ruptured 
m rh.ii iIkut textlMoks a ere either "utHid.” "\ erv 
cot>d.“ ov ' excelleni. ’ iiMthemalics teachers rtUed iheir 
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TEXT TABLE 3*9 



Percent of science and mathematics teachers reporting classroom preparation for mandate 
standardized tests, by minority presence: 1 992 







Minority presence 






High-minonty class 


Low-minority class 


Classroom preparation 


Science 


Mathematics 


Science 


Mathematics 


Teachers prepare students tor mandated standardized tests by 


Teaching test iaking skills 


75 


34 


42 


55 


Encouraging students to work .lard on tests 


74 


61 


50 


49 


Teaching topics known to be on lest 


60 


60 


19 


37 


providing tesi-specific material 


29 


38 


6 


12 


Using stale or district test prepared matenais 


1 1 


14 


5 


7 


Using practice tests 


20 


32 


10 


12 


Mandated standardized tests influence teachers to 


include topics not otherwise taught 


71 


53 


23 


42 


Exclude topics otherwise taught 


41 


39 


16 


20 


increase emphasis on certain topics 


67 


71 


38 


46 



NO'^'ES s ce'iriM as bidCK H*scari< As-a^v Paotir is'ancier and Nat^o Ani<*rirarv Atasnan ri ip minoniv j'.tasscs ace r> ^ntch more ina^ 60 rercem oi siiidents a^e f'Mnor.lies Cfi 'o<v. 

r-.n/tfity ccassGS iQSS Iran *0 pc'ccn' o' studenis are minoriMcs Ipachacs witn 'noco ’'*ari cr'o cass »vere irmiucted lo se^eci inC'' ' 'si ^'onGav class Extent ot >nC-uecx;e ^as •'Xj-catcO t>> 'psponSAs oi 
O' "a ot ■ 

source CentOf tnr tPe Sludv ot 7esi>nq E-rauanon anti Educai>onai Poixy < '’i’'i/enca c« 'n^c/nc cjn rearo/ng '^arn anc science -n pr.ioes a - tj Boston CctMer lor tho Stjd\- ot Tushnq 

fcva'uaiifjp ar>d Educational Po'tCv 



FIGURE 3-39 



Percent of classes for which teachers consider 
the quality of their science and mathematics 
textbooks as good, by grade range: 1993 




tcxtbook> more ta\orablv ihiin Jid science tc.ichers. (See 
figure Ho\ve\’er, m.mv science and marbemanc.s 

instructors reported that they tend not to cover all ot the 
material included in textbook.s. (See appendix table 3* 
37.) In fact, between 1986 and 1993. the percent all 
science classes and the percent ot grades 1~6 mathemar* 
ICS classes co\ ermu \'irtually the entire textbook 
decreased dramaticallv. Tliese data do not show whether 
iextbook> h ive ch,in<^ed in knc’th or quahtv. how text* 
hoc^ks are used, or if teachers use additional or supple* 
mental readinu materials. 

Overall, mathematics teachers ower more ot rheir 
texts than do "Cience teachers. This tindini: mav he 
hecause .science texts tend to he comprehensive, allowinu 
teachers tt'i pick and choose amc^mz the topics, in a>n* 
trast. mathematics textbooks tend to be streamlined, 
because there is more consensus within the mathematK^ 
communitv about which topics should be ai^idressed in a 
particular course. 



The resources that are available to 
schools do not appear to be 
distributed equally across classes. 
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TEXT TABLE 3-10 



Percent of science and mathematics teachers indicating that each factor is a serious pro! 
for science and mathematics teaching, by grade range: 1977 to 1993 



Factor 




Grades 1*6 






Grades 7-9 


Grades 10-12 


1977‘ 


1986 


1993 


1977 


1986 


1993 


1977 


1986 


1993 


Science 






















Matena s 


:nd:yiauaiizi'*.a ^stfiiction 


3C-.2 3‘ 


3C ,l 8 j 


.36 i2 1i 


2:* (2 3i 


a:’ <2 7) 


37 «4 5) 


28 '2 2) 


20(2 2) 
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CLASSROOM supplies AND FACILITIES 

'^'^verall, -tuJic'' '^how rh.u ''Cicncc <ind in.uhL*m,iiii:'' 
classes do no\ rcCL*i\’o adoquarc support for ''Upplic'' .in.l 
L'quipincm. In <iKun )t> percent ot all 'science 

teacher" and 27 percent or all marhein<iric" reaLhers 



reported to the NSSME that a lack o\ t'unJinu tor equip- 
ment :rnJ supplies i" one ot the mo"f seiunis problems or 
harnerb the\ encounter. (Sec text table 3-10.) TItc proh- 
lem urew consideraHy since when about 2^ percent 

ot all sciL-iTce teachers and 14 percent ot all marhemattes 
teachers cited this problem as serums. In 1992, tiKnit 40 



FIGURE 3-40 



Percent of high school science classes for which teachers report 
various types of equipment are needed but not available, by percent minority in class: 1993 
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FIGURE i-41 

Mean percent of schools with computers that use 16+ bit computers 
(80286 and higher processors): 1 989 and 1 992 





> '\r. 

Upper secondary 




porccm ot iZllvenulc "acntc tcachcrv that the 

uquipmuni. l.icilitic>. and supphu> thuv KliJ a\ail.il'h‘ 
uerc v>nlv poor or fair. tSee c\ppcnJi\ table v vS.) 

The rc^iHircc^ that tire a\a liable to '*ehvuiK Jo not 
appear to be distributed equal U‘ across classes. Teachers 
report that hiuh schosil science classes consistim: ot more 
ihiin 4v? perceiu mmontv students are ih tc likelv ihan 
other hiuh scIuhJ science cKisses to need \',irK)us tvpes ot 
equipment that are nor available, incluJmi: computers, 
coinputer.'lab intertacinL; Je\ ices. \ ideovlis^ .md Cd^- 
ROM plavers. and iias tor burners. iSee lieiire TqO.) 



Computers and networks 

.'Mthoueh the stanviards r commend that computers 
plav a.n important role in the classroom ei ■ ironment, 
manv science and mathematics teachers rep(>rt that 
lecess to eoiriputers is a serious ['iroblein. In 19^2. the 

Figure 3-42 

Percent of students reporting 
any use of computers in mathematics or 
science classes during the academic year, 
by race or ethnic origin: 1992 



TEXT table 3-11 



Percent of science and mathematics 
classes reporting computer use: 1993 







Grade range 




Type of computer use 
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Es'er used ir class 


Science 


52(2 4) 
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Mu\ii ti'. nuini\T .-t Mii.kni' per ».<MrtpiitiT u.i- 

h’.f. .m.l rhi- nu-.in v. jn vilIu .il^pciuiiv v 

Mi.sli .jinpiist m j" * 'L! mJ ix‘ ii-^vl r> ' 

. pf'i.iu- iIk- ncvKtT .mJ more p«:uertul in^miLtional pro- 
jnm" \"‘'t 1 .iiuoivj r.S "vlvHiU (h.u h.kleompui ' 

TEXT TABLE 3 t2 



Percent of U.S. students ever taught a 
computer skill or programming course. 



by race 


within grade 


level 


: 1992 




SkiII or course 


Race 


5 


Grade 

8 


11 


s: *»?a t 


W’-ae 


21 


•i4 


46 




B;acH 


'8 


SO 


51 




Olh0r 


2S 


49 


52 


s.-'-n 


V.'hi'G 


1 a 


20 


•7 




f- ack 


16 


35 


27 




Other 


27 


30 


?4 


^asra* 


White 


1 1 


13 


7 




Black 


1 ? 


21 


13 




Other 


18 


1Q 


13 


Bas-c 


White 


27 


?0 


18 




Black 


31 


38 


25 




0‘ ter 


31 


40 


25 






ei*'', onl\ 17 pcrceiu oi lower '•ec»*nJ.ir\ -ch<H4s and Z'-) 
{Percent ot upper se^' -nJarv m IkniU hud I6 t hir computer^, 
^.ompuier^ .u .t iho\e the eap.ieirv i .in lR^d 2^h or .m 
Apple lie. ^See hiiure v4l and appendix table V40.) .A 
much lo\^er percentvice o\ U.S. schools have 16+ hit com- 
puters rh.in "chooU ii'i other coui'itrieN e^peciallv lapan. 

Moreov-T. "imple p<'-''ession or computers ni*t "iitti- 
cienr r.' support the recommendariims m the standard'^ 
lor increased and sopiinMcated me ot technoK ^v. In 

the use ot cori'tpurers in science and mathematic^ 
classes was viiiite low — .>n a unen da\, onlv ^ penent ot 
'grades 1 -4 •'oience cl.^'^cs^ 4 percent ot erajes 5-'' science 
classes, .iivl 4 percei'ii oi er.ide'- '‘^-IZ science classes used 
coanputers as part or mstnicrion. Similarlv, students used 
computers dunne then most rccem lesson in onlv *4 per- 
eenr ot ur.ules 1-4 m.uhematies classes, 6 percent ot 
crades S-.s mat hem.it ;Cs classes, .md 2 percent ot grades 
'^-12 m.uhem.Mies cl.nses t\\eiss, M.itn, Cx Smith. 
t See text table U 1 1 . ' 

Generallw in coiiuputer ii.sc was huzhest in ele- 

ment arv mathematiLs. where 77 percent ot classes used 
computers at some point dunntz the semester; ;n coiurast. 
oniv 4e percent os I'm.th school science classes and 44 per- 
cent ot hi^ah school machemancs classes reported ever 
usinu computers. Black students appear tO/ he mi^re likelv 
than white students to use computers m science and 
mathem<itics classes. (See tipure U42.) In 1992, a higher 
pei-eenta^e ot black students than white stude ns reported 
havinu I'cen tautzht each o\ a number ot computer or pro- 
^ramnuniz skilU. tSee text table 3-12.) 

In addition to cimiputer use, network use is beeinnimz 
to “catch on” in schools as a way to provide more cur- 
rent and realistic intormatio.n tor S'.iencc and mathenuu- 
k's classes uikl tv' }'• !p model the ^.1: cussions and inter- 



FIGURE 3-13 

Percent of externa! network use for schools that use 
external networks, by type of external network used within school level: 199.? 




Elcme* 'ary Lower secondary U peer secondary 



A '■s’ [■ . .r'" 'n H Dia’oo 0' o^^pr ciaiaLMSPS 



Nat'onai Geo<5rapr»>c K'ds NclworK H C, ' tJi.St*rve or other e-» 'a'i B 0 t^c<’ 







0 



O u 



6 a 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 1995 




TtiXT TAeiF. 3-13 



Percent of mathematics classes where 
teachers report use of various 
types of calculator, by grade range: 1993 



Calculator type 




Grade range 




1-4 


5-8 


9-12 


Fo,jr fu^csor 


50 (2 5. 


"2 (3 0* 


65 (2 3 i 


f-'^acaor^ 


3 (0 7i 


26 (2 3i 


28i2 3i 


Scient.fic 


1 l& 4 r 


22 i3 0) 


62 <2 0) 


Graph.ng 


1 iO 3> 


5 n 0) 


40(2 3) 






^ h.iiiLic'' ih.u 1 '«-».ur wirhin fhc .iiul ni.uhcm.U' 

iLN ciMunujmuc''. C,\>mpuScr\k‘ t>roihcr c-in.ii! in moNi 
popular acro'^N all tzr.iJc 1 l\ l* 1>. M^urc anJ 
appendix table v41 .) 

C AUCUUATO-^S 

Ntanv Jitterent rspes oi ^alailat;.>r are lincJ m mathe- 
inarics clahsmoms. In tour^turKUon cakulatorN were 



popular acroNN jH uraJe IcveK; wberLMs. at the hiuh 
nlIhioI level, NCiemitie and y 4 raphinu calculatiM-N were 
beeomimz more e\ idenr. tSee text table k| V) The laree 
percent ot hieh nlIvu)! inarheiViaiics cl.i>ses usinu umph' 
int 4 calculators m.iv be indicarn e ot mox ement toward 
the standardN. winch recommend more a>nceptiul 
approachcN to marhem.itiCN. 

In 1992. almo^t onedialt ot Sth' and 1 Ith'ur.ide Ntin 
dents reported UNinu c.ilcul.itorN m science or mathem.it- 
ics cLisncn ( Ai'idctNon. 199^). In 19S)2. blaek ^>th' aiul 
1 Itlvtzrade Ntudenrs were more hkelv than students ot anv 
other race or ethnic oriein to repe>rt anv unc ot c dcul.uorN 
in matheiTUtiCN or Ncience classes during the academic 
\ear. In Sth tirade. 5^ percent ot bl.ick students. 41 per- 
cent ot white students, and 44 percent Ntudents t»l 
another i.' 'e or ethnic oriein reportine anv use i^t c.ilcul.i- 
n in scienc;: '»r ni. uhem.it ic^ cl.iNses durine the .ic.iJemic 
N ear; in 1 lih erade. ^0 percent vH bl.ick Ntudents, 44 per' 
cent ot Nvhite students, and 45 percent ot students trom 
.mother race or etlmic oruiin reported anv use ot calcukn 
tors durinu the academic 'ear t. Anderson, 199"S). 

Students appear to ha\ e become more .idept at i>pcrat' 
ini^ calcularois, considcTinu that in 1992 si^niticanrlv more 
students at each ur;\de lec'e! eor correct mswers usine a 
calcukuor on the N.AEP mathematics assessment than in 
1978. {See tiiiure T44 and appe-ndix t.ible 3-42.) 



FIGURE 3-44 

Average percentage of mathematics problems 
correct on test items requiring the use of 
a calculator, ages 9, 1 3, and 1 7: 1 978 to 1 992 
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Conclusion 

This chapter examined indicators ot the elementarN* 

.ind secondarv science .ind niathem.it ics le.irninu envn 
ronment in relation to the equirv and excellence stan' 
d.irds. B.iscxl on the indic.itors presented here, the learn- 
ing enN'ironinenr is becoming more like the <.me en\ i' 
sioned in the standards. Ho\ve\ er, while enrollment in 
science and mathematics courses is increasinu, with tew 
vlitferences between the coursetakinii p;itterns ot males 
and tcmales. studenn^ \rom mini'riry ^^roups continue to 
he underrepresented m bc>rh science and mathematics. 
And, despite the increases in enrollment, the number o\ 
Students completing 4 vears ot hinh schi>ol science and 
mathematics remains low. 

The science and mathematics reachini: h^rce is better 
prepared and more inN'olved in protessional development 
.ictiN'ities than in the p.isi However, bkicks, Hispanies. 
.ind Asi.ins rem.iin underrepresented. Teachers .ire bemn- 
nine to imf^lement manv ot the recommendations »n the 
science and mathematics st.indards. In cciierah hmh 
school teachers .ire the uroup im'^r resist;mr to retorm. 
l\'spir(‘ recommend. uions \o incre.ise the use ot h.inds-on 
.ictiNUiies .ind .ipproach siih)ect.'> in more ^.leprh, hiuh 
school te.icher'' continue to relv he.nalv I'n lectures, .md 




elementar 
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less than one 'half assign long-term projects. In addition, 
most are not using computers tor science and mathemat- 
ics instruction. Generally, science and m3thematics class- 
es are poorly supported in terms of facilities and supplies. 
Computers, when available, tend to be unable to run 
modem sottware. 

Future indicators volumes could he enhanced if addi- 
tional emphasis were placed on gathering data on class- 
room and informal* learning environments. Currently, lit 
tie coordination or consensus exists among researchers 
about what types of data need to be gathered. Accurate 
financial data and additional data on state, school dis- 
trict, and community goals for science and mathematics 
education w’ould provide a clearer indication of educa- 
tional trends in the United States. H 



ENDNOTES 

‘ Physics and chemistry courses may be offered in alter- 
nate years. 

* Informal learning activities occur outside the school 
setting, are not developed as part of an ongoing school 
curriculum, and are characterised by voluntary, as 
opposed to mandatory, participation. Television programs, 
museums, aquariums, nature centers, and zoos are infor- 
mal learning settings. 
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PosrseconDflfij Educarion 



T l'*/ 1'i‘M un^l.irv l^ ui'ik^ik* in lr^ 

Lro.uo pnKiuccr^ "t ^cu-iuv .iivl icLhiv>K’u\ — 
>ciontnr>, L‘nul^L‘LT^. ^L‘L■llnoK»u^^^. .inJ 0 ‘Jik.1' 
i.T — uhi‘ >\nrhcM:L‘. .inJ r^.ln^mu kn«nvlt\luc 
tli.u iinvlcrNianviinu »'t the n.iuiral worLl. 

enh.iiuc' the qii.iliiv •'! life. anJ ^^re^*:lhen^ the ei-on^'ni' 
le ,ii\l m»lm 1 tahrie. l\eeen‘:i\. iiinve\er. the pi'^i^eCviularv 
>\>rem ha> i».\ju;red avl^lituavil n»le''. t>ee ''kk'l^'ar 
pn>i>eCv>iKl.ir\ cklueaiion.^ The^e roie'' in\‘i>Ke 
♦ PrepariH'j \\«>rker> i«» apply ^Lienee aivl rcehnoK^ev. T>> 
he eempeiinve. uj-rker^ in nearU' all riekh nunl he able 
ti^ appK a \arierv »1 ma.themaneal, epi'^ineermu. aikl 
l\nK Ndeiue ^kilh to pnklueiL*n u>p-quaiitv 
aivl ^en lee^. [ •ar example, anyone who reeorJ'' anvl 
interpret' trend" in vlaia nui"i eompreheivl inathemaiiC' 



iivl "larnne ; anJ man\ worker". Irom eleaneuii" to 
"roekhroker". me "tatntical knnuleJi^e in iheirwi'rk. 

♦ Intorminu eon aimer" or <;aence and lechnoloav 

t atizen" .ire expoN<.\l t*,) "Cience .ind enuineerine in 
iheir e\er\\l.iy li\e". They tK‘e«.l to he educated ah^aii 
how lo interprei "Cientilic and teehnoK'i:'c.il int^-rma- 
non in or».ler to in. ike "ound deemon" ahoiii emnm 'n 
icnyin " "iu.h a" p irennni:. con"uminL\ .ind planning 
reiiremeni . 

♦ Aehie\ ina equny witlun die "Cieiice aiivl technok^'j\ 
conimiiniTN. C \irrent "ociety pre>"iire" .ire iiKre,i"ine 
recriiitmeni ol uroiip" that tradituai.dlv h.ive been 
iinderrepre'enied in or under"erve..l h\ "Cience .ind 
techi ‘louN e(,liieanon — lemaleN, hlack", Hnp.imC". 
Witn e Americans, an^-1 people with dn.ihiline" 
iSimp'on 6 k. Anderson, 



Factors Affecting Postsecondary Education 



As the year 2000 approaches, factors both external to the postsecondary education system and internal to the sys' 
tern are having a profound effect on the purposes and roles of science, engineering, and technology education. Three 
of the external factors, summarized in a recent report from the Pew Higher Education Roundtable (1994), w^re value, 
budgetary support, and technologyd 

In terms of value, students, parents, and policy makers are placing increasing pressure on colleges and universities 
to make college degrees more valuable for the labor market. Alarmed by increases in tuition and student debt, a per- 
ceived oversupply of college graduates, and the notion that students graduate without learning what they need to 
know, parents are asking institutions, “What exactly are we paying for?” They are measuring the quality of postsec- 
ondary education in terms of their children's ability to garner secure and well-paying jobs. 

State policy makers are taking another look at value with regard to budgetary support. They have used reports of a 
positive relationship between college education and postgraduation earnings to redefine postsecondary education as a 
private, rather than public, good. TTiey claim that students from well-off families should not have their college educa- 
tion subsidized at public expense. As a result, in many states public funding of postsecondary education has decreased, 
and public institutions of pcjstsecondary’ education have to compete with public safety, health care, elementary and 
secondary education, and other services for state appropriations. This shift has affected private institutions, as well. 
They arc now competing openly with their public counterparts for support from charitable, corporate, and other pri- 
vate sector sources. 

Budgetary constraints are forcing more and more institutions to consider how changes in information technology 
make the delivery of qualin/ education at a lower cost a possibility, a prospect that most have not yet fully explored. 
Differences in the way people deal with technology' are also making this change possible. For instance, todays high 
school graduates are better acquainted and more comfortable with computer and information technologies than any 
generation before them. Moreover, a growing number of adult students hold full-time jobs v/hile attending college 
and simply want an education, rather than a “campus experience.” 

Internal factors affecting science, en*^ineering, and technical education include changes in die composition of the 
U.S. population. The 1990 census showed that daring the 1980s the populations of Asians and Pacific Islanders living in 
the United States increased 99 percent, while the number of Hispanics increased by 54 percent (U.S. Bureau of the 
Censu.s, 1994). In addition, the proportion of students attending college from groups that historically have been under- 
served by science and engineering — older students, females, racial and ethnic minorit'cs, and people with disabilities — 
increased.' In light of buch factors, educators and policy makers arc reexamining how better to meet siKiety’s needs and 
pressures. ■ 
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A Note on Terminology 

Tl^iis chapter makes the followinir distinctions in 
terminology^: Science and technology^ includes all 
fields of science and engineering and the development 
and «se of technology; science and engineering 
encompasses all natural science, engineering, and 
social and behavioral science fields; natural sciences 
include study of earth sciences, acmospheric sciences, 
ocean sciences, life sciences, mathematical and com' 
puter sciences, and physical sciences; social and 
behavioral sciences include the social sciences and 
psychology. (See figure 44.) ■ 



The '.lunitic.mce of rhex* ride' lui' increased becau>e 
rhe mtluenee ot te<.hnologv on '^'CK‘1\ h.i> in.kle science 
■ind technology educaiioi'i .in iinpon.ini conmbuior to 
national economic prosperity and >v'Ciet.il well-being. 
tSee sidebar on ierminolog\ ai'id tigure 4- I d 

Thus chapter considers the cha.ractenstics ot -tiidcnts 
wubin the po'^t secondary <v^tems anvl examines the stare 
ot science .ind engineering education within the context ot 
ihe posisecondarv en\ ironment. 

FIGURE 4-1 

A map of the science 
and technology fields used in this chapt*. r 



5>ci^ce and Technology 

Science and Enginaenng 

— Natural Sciences and Engineenng 

Natural Sc^i'nces 

— Earth. Atmosphere 
and Ocean Sciences 

— bfe Sciences 



• Matherraticai a-d 
Computer Sciences 



— Fr-vsica! Sc "■"ces 

Epgirefi'.nq 



Social and Bahavioral Sciences 
Social Scier'ces 
- Psychology 
' — Science and Engineonng Technologies 



Student Characteristics 

SrudcntN lod.iv a^plrg lo higher kwcN ot education 
than rhcir rccciu i'>rcdyccNNor> .ind arc enrolling in post- 
secondary in^iitiitions in grc.it or niiinhors. The ^cctlOI'l 
below describes 'iiidci'it !taractcn>ticr' in term'' ot ''tudent 
aspirations, ciuollmeni patterns, and science and ei'igi- 
neering courset. iking. 



Aspirations 

In general, today's high school students aspire to 
attend college aiui seek ad\'.inccJ degrees in much l.irger 
numbers than ».iid their predecessors. iSce sidebar on win 
more students are attending college on page 76.) About 
^0 percent ot high scho<.>l sophomores belie\ ed that 

thew Would .irtend .u least some college, compared wiih 
about 70 percent of U)s0 sophomores. (See tigure 44 .ind 
appendix table 4-1.) .’\lmost (x^ percent ot high school 
students siir\ eved in said the\’ intend lo seek a 4- 
vear or gradu ate ».legree, up trom about 40 percent in 
1980. 0\ ivue is the growth iri the percentage i)t female 
Students who intend to earn a graduate degree. In 1980. 



FIGURE 4-2 

Percent of high school sophomores 
aspiring to various levels of education, 
by sex: 1 980 and 1 990 




^ High school diploma 
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Why are More Students Attending college? 



One reason more students aspire to higher levels of education than in previous years may lie in students’ percep- 
tions of what it takes to get a well-paying job. The U.S. economy has shifted from a manufacturing-based economy, 
where higher levels of education have traditionally been unnecessary, to a service-based economy, where higher lev- 
els of education often are desirable. Between 1990 and 1992, the number of white-collar jobs in the United States 
increased by about 1 million, while the number of blue-collar jobs fell by about the same number (Bureau of Labor 
Statistics, 1993). In addition, since 1979, the salaries of individuals who have at least a bachelor’s degree increased 
at much higher rates than those who ended their education after high school (Hecker, 1992). In the past decade, 
the gap in expected earnings between college and high school graduates increased by 20 percent (Pew, 1994). 

This explanation is supported by a 1993 study that asked 1993 college Ireshmen why they decided to attend col- 
lege. “Generation X” students placed more emphasis on money than did the freshmen of the baby boom generation. 
In 1993, 82 percent of freshmen said they decided to attend college “to get a better job,” and 75 percent said “to 
make more money.” In 1976, about 71 percent of freshmen said they wanted to get a better job, and 53 percent 
wanted to make more money. In both 1993 and 1976, about three-quarters of the surveyed students cited a desire to 
learn more about interesting things as a ver\' important reason for attending college (Dey, Astin, & Kom, 1991; 
Astin, Kom, &. Riggs, 1993). ■ 



tust P) percent ot female hich school ^tuJents aspired to 
this level, compared with ’j 1 percent in 19'“)0. For com- 
parison, in 1990, 24 percent of male hiuh schind Nopho- 
mores eNpre^sed a de^^ire to earn ,i ur.iduaie decree, up 
trom IS percent in 1980. 

Enrollment 

Over the p.ist 20 vear^, the proportion ot hiuh Nchool 
cnidiiateN who go Jirectlv oi j to college ha'^ increa>ed trom 
49 to 02 percent. (See figure 4-^ and appendix table 4-2.) 



Hus r<lt^.* ha.N increased beeaLl^e the number enrolling in 
eolleee within 12 months of their high school graduation 
remained '’teadv iwer the peruxl, while the number ot high 
school graduates declined. Tl'ie number of postscc<mJar\* 
students with limited English proticiency is growing, also, 
largely as a result of increases in immigration tu^m Asi,i, 
the Pacific Islands, and Latin America (Rosenthal, 
1992/1993). 

Students enrolled in college in 1991 were more likelv 
than their predecessors to he a^ten^.ling school part time 
and less likelv to he 21 vears old and younger. Between 



FIGURE 4-3 

Number and percent of recent high school graduates and number who enrolled in college: 1 972 to 1992 
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FIGURE 4-4 



Total fall education enrollment, by attendance status 
and percent of students who are 21 years old and younger: 1 970 to 1 991 
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1970 and 1991, the number ot posrsectinJarv ‘'tuJenr^ 
who were enrolled parr rime inc revised from 2.8 million to 
6.2 inilluin, or trom 32 percent to 43 percent ot the tot.il 
enrollment in posrsecondars- msnrunons. l8ee tinure 4-4 
and appendix tabic 4- 3.) The proportion ot full'iime : iu- 
dents 21 years old and vt'iun^er decreased from 74 percent 
in 1970 to 59 percent in 1991. Tl'ic proportion of part- 
time srudents 21 vears old and younger decreased trt^m 16 
percent in 1970 to 13 percent in 1991. 

Females 

Between 1970 and 1991, there wa.s a laree shift in ilu* 
makeup of postsectmdarv enrollment. In 1970. temales 
.iccounted for onlv 41 percent o\ total ptisrsecondan- 
enrollment, hut rhev made up 55 percent ot enrollment 
hv 1991. (See figure 4o and appendix table 4-4.) The 
post see ondan- enrollment of males increased hv nearl\- 
one-third durini: this 2C'Vear period, while the number ot 
tein.iles eoino to college more than doubled. 



I 




FIGURE 4-5 

Total fall enrollment In postsecondary 
institutions, by sex: 1970 to 1998 (projected) 
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Racial and Ethnic Groups 

Simil.tri\. rlu‘ c-thnit .iiul r.k i.ii nun|M^in»'n pM^i- 
'cxi>nvl.ir\ m'luiiUi'n^ h.i^ JmhlcJ ilu- 

liLurL 4'^> And .i}^jx-nvli\ i-iMl 4'^ ^ li'i wIuil'' iilkIc 

i!p '^4 pL-acnt ot L‘.S. Litirui'i'' ciUv''IUkl in p^I^t^cLonJ.l^v 
Misiiuint ipi'. F*\ ih.n prv'P‘Mii«*!'i IlkI t.ilUi'i tn 

pcrccni. l\inm: ihc iniLr\ ci'iihl: 1 5 \c.ir^, ihc LPTollmonr 
ot M.kk^. Hi^p.ink^. Jikl N.irn'L- AnKTic.iri^ iricroa^cJ !^\ 

P'pi\L-ni. uhiU- cnr» •lliiKiii ot uk rL-a^L-J. In hm 

71 p^-acnt lV^pltL• ihc^L- UKt\a'c^ in ciuoiliiK-nt. iIk- 
:.'tal nuini'cTi»t h.iclicl‘T' .Ic^rpc" carnc J i'\ ihc^c aiiivT' 
it\ iifvuip- ii'^rca^cvl i>nl\ percent Jurmi: ilip pcru\i. 

c ^ne rra>^ *n lor ihi^ vli^parlt v > rh.ii l-\ car imtu >n^ 
cnn4l particularK hiclt ['r< ‘}\>rf lon^ ot Hack, lippanic. anJ 
Native American I'o^i^ecoiklarc MuJent''. i>ee ippenJix 
lahle 4 ^ ' Tooeiher. the^e croups .iLCi'iinteJ tv*r pern. iu 
.•t ilu- enroHineni in 7 \ear in'iiiution anJ. 14 perLcni in 
4'\L-ar iiwinit u>i'is. In h^'M. ahoui perj.ei'it oi Mppanu 
'tikients. perceni ot Name Ainencan suiJenis. an.l 4'* 
percent *'t Hack '.Uklents enrolled in posiseCi>nJarv e».liiej' 
th»n were enridled in 7nea.r in^nrurion'' iNX^ES. I'^^'^Mak 
in com[Mn"v'n. 40 per^^eni ot A''un suidents and per- 
cent I't white ''ludeni'' were enrolle».l in 2near inst lUiruins. 

individuals with Disabilities 

Acec’s'' tv> post^econOarv ediuatum n a ke\ to iikln id' 
nal tinanci.il "ucce.s> and independence. A siiklv 

^ Fairwt, ather N. dha\er, 4un\ed ih.ir siu^lent'' with 

vli.sahiin :cs mav nor he arraaninc acce^'* ro p(>sisecon^larv 
educatuui in proportions cvpial ro the general popula- 
non — onlv 20 percenr ot orrliv^pedicallv impaired, 24 per' 
Lcntt't "peech'impaired. percenr ot hearinL-iin[Mired, 
ai'id 40 t'erLcnt I'l A isualK unpaired Inch school cr idnates 
nn>k ,ir lea^r i>ne course li'i a 2- vt Avear inmrunon wirlv 
in a vear ot uraduarion (Fairwearher N. Shaver. H^^Oh In 
b^'^O. .ihoiit percenr ot all undercnidu.ite student^ had 
simie torn'i v't a disability. .Xhout the same proportion ot 
cradihite students h<id "Oine torin ot disahilitv (NSF. 
b^'^Meh The proportmn ot stiklents with ».lnahilines in sci- 
ence an«.l encmeenne tields n similar. 

Coursetaking 

Most student^, e\en those who are not science or enen 
I'leerme inaiors. rake oiu' or more science courses hetore 



FIGURE a-6 



Total fall enrollment 
in postsecondary institutions, 
by race or ethnic origin: 1 976 to 1 991 




thev omdiMie. hvir c\ample, in b^91, about SO [Percent ot 
'HKlents ho e. lined a h,icheloi s ^leeree in .i tield iilhcT 
thaPi the lile an».i pliv^'ical ''Ciei'ices took one or mi to 
course.'* in rhe.se tiekls; .iKuit 17 percent ot these rot>k ti\'e 
or more eoiir^'C". tSee tieure 4 m on paue 7^ and appendix 
table 4'(\1 The same pattern existed tor mathematics and 
coniputer science.-s courses. Fiowever. almost all ni)nmajors 
rook at le,i"t oi'u' course in the social and beha\ ioral sci- 
ences diiriivc their underemduare L.ireer^; about halt took 
ti\'C or more courses. Few non-'Cience or -encineerinc 
maior" rook enumeerinc courses. M,ile" were shchtlv more 
likeK ti) h.i\ e r.iken .u le.or one cour'sc m an% sl lence or 
enuineermc Held than were ternales. tSee sidebar on 
teinale ,ichievement and ticure 4'"'.) 



Females Outperform males on science and Engineering Grading Scales 

Females tend to outperfonn n'lales li'i the science and engineering^ classroom — and, indeed, in all fields. Overall, 59 
percent of fcmale.s who earned bachelor s degrees m 1991 graduated with a grade point average (GPA) of 3.0 or better 
on a 1.0 to 4.0 scale. (See figure 4*8 and appendi.x table 4-7.) Only 47 percent of males earned a 3.0 GPA. Females 
outperformed males in all science and engineering major tields — the large.st disparities were in mathematical and com- 
j''Utcr sciences and engineering. Males’ griidcN were most similar to females grades m tlic life and physical sciencc.s. H 
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FIGURE 4-7 

Percent of 1 991 bacheior’s degree recipients who took one or more courses in selected 
science and engineering course fields in which they did not major, by course field and sex: 1 994 
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FIGURE 4-8 

Percent of 1991 bachelor’s degree recipients who graduated 
with a 3,0 GPA or higher, by field and sex: 1991 
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Science and engineering students 

''cu.'iuc .inJ cmzinccniv^ h.i\c m.mv ch.u.icicr' 

ivCiLN th.ir make them iir'iiquc wl'icn compared a eroup 
with the <a<-’i'iefal p.-piilarum ot postNeciMvi.ir\’ inNritutum^. 
F-i>r uTNtance, x-\eral eTnipN hi^ronc.ilK’ have been “under' 
repreH*nred“ m NCience and encineerine, includinu 
leinale-. blacks, Hispamcs, Name Americans, ai'id individ' 



uah with di ahiluK-''. t ^e t mures 4'^) and 4' 10 and .ippeiv 
dix tables 4'> and 4-94 This i.s true particularly within the 
n.itural wiences and ei'iemeerine. W ith attentu>n lo these 
unique eharacterisric's, rhn section ex.imines the preparu' 
non ot students who intend lo ma]or in science and enizn 
neerinu tield^, the tlow o{ students inti> .ind out o\ science 
and enutmeerine ma)ors, coursetakine amoniz these sni- 
dents, financial stipport, and deeree production. 



FIGURE 4-9 

Percent of population that is black, by population group: 1990 
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FIGURE 4-10 

Percent of population that Is female, by population group: 1 990 
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FIGURE 4-11 



High school calculus and physics 
coursetaking of high school seniors 
who intend to major in natural sciences 
and engineering in collage: 1990 and 1993 
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Preparation 

Overall, hii^h ''chiuil sriklL*nts who plan to in<i]or in iho 
natural ''Cicncvh or engineer im: were better prepare J in 
than in 0^)0. Fit example, helueen .iiul 
the percentauc inteivJcJ natural science or cnmncennL: 
majotN who ti'ok calculus in hii^h school me tease J from 
about one 'quarter to one 'third. (See figure 4'1 1 and 
appeiulix table 4' 10.) The proportion who took phvsics 
incre.ised hv S percentaue points over the period. M<in\ 
more students who intend lo major in natural sciences 
anv.1 enumeerinu take adv anced m.ithemaiics .inil science 
CiHJtses than Mudents who intend some other college 
inauir. (See sidebar oi^ prepar.ition and tiuure 4' 12.) 




Pipeline 

.'\s hieh school sophomores, .ibout 2S percem ot m.iles 
.ukl percent ot temales planned to srudv natural ''U- 
ence'' or eneineerinu in college (NJCTS, I'^^'^Ma). .Almosi 
a? percent ('! males and percent ot females. throiiL'lv 
our hiuh school and colletze. never expressed the inieiv 
Mon to ma|i>r m the natiir.il sciences or enemcet live. 

V here. Is iinl\ 4 pc*reeni of males aiul I p.'rcenr of teiu.iles 
expressed consistent in. crest rhrouuhoiit hisjh st^hool .ukI 
(.olleue in malorini: m the-c tieKb. (See text t.ible 4-1 ' 



Are students adequately 
Prepared for Mathematics 
Classes? 

la an international survey performed in 1989 
(Carnegie Foundation for the Advancement of 
Teaching, 1991), just 15 percent of U.S. faculty 
believed that students had adequate mathematical and 
quantitative skills, compared with 22 percent of 
Japanese faculty members, 27 percent of Russians, and 
39 percent of faculty members from Hong Kong- (See 
figure 4T2 and appendix table 4- 11.) These percep- 
tions correspond closely with the results of the 1991 
International Assessment of Educational Progress, 
which tested 9- and Id-year-olds on their science and 
mathematics abilities. The nations whose students 
scored the highest — Russia and South Korea — were 
the ones with the highest faculty perceptions of stu- 
dent preparation. The nation whose students scored 
lowest — the United States — was the one with the 
lowest ^acuity perceptions. H 



FIGURE 4-12 



Percent of faculty agreeing with statements that 
undergraduates in their country are adequately 
prepared In select skills, by type of skill 
and country: 1992 
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TEXT TABLE 4-1 

Percent of students identifying natural science or engineering as intended or actual 
field of study at various points in education system, by sex: 1980 to 1986 



I960; High school sophomores 
(intended Iteld) 

Male Female 



1982. Hign school seniors 
(intended lieldi 

Male Female 



1 904- College sophomores 
(actual or intended held of study) 
Mate Female 



1986: College seniors 
lactual or intended field of study) 
Male Female 
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6.4% 



1 . 8 % 
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FIGURE 4 13 

Percent of 1980 high school sophomores identifying natural science and engineering as intended 
or actual field of study at various points in the educational system, by sex: 1980 to 1986 
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Vov mtinv uJuLaror> hvlic\x\l that >ruJunrs who 

cvenrutillv became science or enuineermL: maji^rs m college 
made up iheir minds earlv, in elemenran' or ^ecoi^darv 
school, ,ibour their career ii^renrums. Thu", analv^t'' 
assumed thar, althouuh manv students dropped our ot the 
science and en^ineerinu ’’pipelii^e” as iheir educ.uional 
careers progressed, few new ei^ trams replaced them alomj 
tl'ie wav. Howe\ er, the Hieh School aiui Be\ond stikK' 
(NC.'ES, W94a) indicates that tile svsiem n more open. 

(See tieure 4-1 ^.) Manv srudents drop out ot science an^l 
entimeermu iTiaiors, some enter, ,md some students change 
their intentions se\’eral times before choosint: a lu.iiord 
Quite a tew srudents who m,iu>r m science or eneineer- 
inu in cidleee viecide to do so relati\ ei\‘ hue in their 
undergraduate careers. The Hiuh School and Bevond 
studv (W'ES. l'')94a) found that ai\mt T'' percent ot stu- 
dents who were hmh school sophomores in and 

who ultimatelv became natural science or enemeerine 
maiors in colleue, chose this direction sometime atter 
B>^4 — probablv atter their secvavi \ear iA c.-lleee. t>ee 
text table 4- 1 d This sueuests that, it policv makers' obiec- 
live is lo mcrcMse the number ot nuiors md decrees, in 
addition to emphasi:inu retention straieeus, thev should 
consider wavs of atiraclinu ^nidenis wh*- are turther alone 
in their [\>sisecoi'idarv careers. 

v.\ er.ilk manv more sUklenis dtvp mu ot natural sci- 
ences ,inv! eneineeriiu: duin enter, t,'! c ur'c-. .ill cidleee 



departments tace attrition, as their students switch to 
other majors, but not all face net attrition. However, ihe 
natural sciences — and. to a lesser extent, en<:jineerinu — 
are particularlv susceptible lo .ittrition. .According to the 
Hmh School iind Beyond studv, onlv 40 percent ot stu- 
dents who intended to major in natural sciences or engi- 
neering as hiuh schikd sophomores were actuallv in ,i nat- 
ural science or enuineeriiu: maior as colleue sei'uors.iSee 
text ttible 4-T) 

Indeed, ,i studv bv the I Iieher Educatum 
Research Institute found ihar i^nlv about h.ilt ot students 
who, in their first \e.ir ot college, had declared or intend- 
ed a major in the natural sciences followed throu^h with 
their plans bv the time thev were in or approachinu their 
senior vear. (See tieure 4d4 and appendix t.ible 4H2.) 
About percent ot eneineennu students, and more th.in 
h5 percent of students w'ho intended to major in English, 
the social sciences, tine arts, education, or historv, fol- 
lowed ihnniuh with their original plans. 

The Hieh School .ind Bevond sukIv data indicate 
that the p^nd o\ students interested in n.mir.il science 
and eneineerine shrank mosi .liter the senior ve.ir in 
hiuh school and before the st»phomore vear in college, 
lust over lull ot the nei decrease in the number ot sm- 
dents wiih an actual < t intended major in natural .set 
ences or cneineerine occurred durinu ihis period. l>ee 
text table 4-2 ^ 
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TEXT TABLE 4-2 

Percent of students whose actual or intended field of study is natural sciences 
or engineering, by education level and sex: 1980 to 1986 





High school (Intended field) 


College (actual or Intended field) 


Sex 


Sophomores (1980) 


Seniors (1982) 


Sophomores (1984) 


Seniors (1986) 


Male 


27 8 


23 0 


14 3 


11 1 


"emaie 


10 3 


100 


6 5 


40 



SOURCE National Center for Education Statistics. (1994a) Hiph school and Oevona stuOy. 1980 to 1992 Unoublished tabulations 



FIGURE 4-14 

Percent of 1987 first-year undergraduate students in 4-year Institutions who stayed in 
or switched to other (declared or intended) majors by 1991, by field of major: 1991 
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In .1 studv of sewn insnnirions conducted hv Scvmour 
.ind 1 Icuitt suidcnrs who switched from n.itur.il 

sciences ,\n^^ enuineenni; in.iiors to other fiekls most 
otten .mnhited their decision t»' .1 loss ot interest in n.ii- 
nral science .ind enmneerinu coupled u ith inere.ned 
mteresi m other fiekh, poor qii.ilitv of tcMuhinu. .in 
intlexihle curriculum, t.M course p;Ke, .md A sense th.it 
the c.ireer options and reward^ in natur.il sciences and 
encineennu were not worth tlu- etfort 



Similarlv, Tinto t l^SS) armied th.it student'' who le.ive a 
particul.ir colle^e or colleLie m.iuir before coinpletinu their 
studies often do so hecaLoe thev feel alienated from other 
siudents or t.icuhv or because thev are un.ible to make the 
tran''iti()n from their old peer iiroup to .1 new one. T!iis 
in.ibilit\ to make necessarv peer connections mav be .1 p.ir- 
riciilar problem for students from emups histoncallv iirv.ler' 
represented in science <ind enuineermu. includme blaeks, 
blisp.inics. Name Americans, and temiiles. 
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Atrrition amonu minontv >tudents in science and enm^ 
neenn^ may also he due to a variety ot other social and 
academic obstacles. (For example, see Holden. 

Culotta, 1992.) Amon^^ these obstacles are financial ditfi' 
culties, po(^r precolleuc preparation, low expectations 
trom instructors. ne< 4 ati\’e peer pressure, difficulty hrid^- 
ini» the i»ap between their cultural identity and the world 
ot science, and poor access to intorinatu^n on pi^stsec- 
imdary educational opportunities. 

Reasons for hiijh attrition anione fem.de science .ind 
enumeennu students mav include a Lick ot. or damaged 
sense ot. sell'contidence or selhesteem; stereotypinu 
science and en^ineerinq as "male” ('.elds; experiences ot 
uender bias: distaste tor rhe competitiv e n.iture ot science 
and enj^ineenn^ educatiim; psychciL^^ical alienation; an 
inabilitv to net adequate academic uuidance or advice; 
and low taciilty expectations tPraziet'Kouassi et al.. 1992; 
SevmoLir Ck Hewitt. 1994). 

To encourage retention ot temales and students trom 
underrepresented racial and ethnic groups, some postsoc' 
(.mdary institutions have sponsored campus'based efforts 
to provide social and academic support to these groups. 
These were originally designed as stop-gap measures to 
provide students with the necessary* skills to succeed in 
the existing undergraduate educational system; however, 
they are increasingly being implemented on a broader 
scale. Some are even working with employers and ele- 
mentarv' and secondary school systems (National 
Research Council. 1992; Maryas (Si Malcom, 1991). 

financial support 

In rhe late 1980s and earlv 1990s, private and public 2- 
and 4-vear institutions raised tuition and tees significant- 
Iv in response to increasing costs and. for public institu- 
tions, declining or flat state appropriations levels. 

Between 1985 and 1993. tuition and fees in 4-year insti- 
tutions increased by about 40 percent, in real 1993 dol- 
lars. (See appendix table 4-13.) TTie percentage increase 
was slightly more in public 4-year institutions and slightly 
less in private 4-year institutions. Public 2-year college 
tuition and tees increased bv about 30 percent. 

Between 1981 and 1993. the buving power ot Federal 
student aid grants eroded rapidly. In 1981, the maximum 
Pell grant (the main Federal grant program tor Lnv- 
income students) covered 31 percent of the average edu- 
cational expenses at a private 4-year institution. Bv 1993, 
the maximum grant covered just 16 percent ot liiat ctKt. 
In its place have come student loans (Blanchette, 1994). 

Originallv conceived as a mechanism ot support tor 
middle-income students, loans have now become the 
maj(^r student aid pri^gram tor low-income students. As a 
result, )ust under halt ot all bachelor’s degree recipients in 
.j 1993 gr.idu.ited from college in debt, compared with 

p| 

o 

ERIC 



about one-third of graduates in 1980. The median debt i^f 
these students in constant 1990 dollars increased fre^m 
about 54,000 in 1980 to about $7,000 bv 1990 (U.S. 
Department ot Education, 1993). 

Roughly half of 1990 bachelor’s degree recipients who 
hold postgraduation occupations in the science and tech- 
nology labor market had college debt. (See appendix table 
4-14.) CTaduates employed as elementary and secondary* 
teachers and engineers were mexst likely tt) have accumu- 
lated debt during their college years. Graduates wi^rking in 
computer science were least likely to ha\'e graduated with 
debt. This debt accounted for a large fraction ot some 
graduates’ median tirsr-vear income — trom about 40 per- 
cent tor Hicial scientists to ahcuit 20 percent tc^r science 
technicians (U.S. Department ot Education, 1993). 

About 24 percent ot science and engineering doctcM'al 
Students tinance their education through persvinal sources 
such as Ituns. .About o2 percent ot science and engineer- 
ing doctoral students obtain their primarv' financial sup- 
port trom university S(.uirces, mostly in the form ot gradu- 
ate assistantships funded by research grants awarded by 
the Federal Govenment. About 7 percent of recipients 
receive direcr Federal support in rhe form of competitive- 
ly selected fellowships or traineeships. (See figure 4-15 
and appendix table 4-15.) 

Of all U.S. citizens. 54 percent of white students and 
58 percent of Asian students are supported by university 
sources, mostly in the form of assistantships. Only 37 per- 

FlGURE 4-15 

Primary source of support of science and 
engineering doctorate recipients, by 
residency status and race or ethnic origin 
of U.S. citizens: 1992 
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Lfiu ot M.uk >tiKlL-mN .ind 44 jvrccnr ot Hisp.u’nc Mii' 
JciU'' .irc NUppi>rtL\l In uniX LTMtv Muirccs. iScc tiuurc 4'1^ 
.u\d .ippunJix t.iMc4'n.'> A cx>mp.ir.invcl\ hiuh 
non piKnir 77 pcrcciu) t>t’torL iun sruJcius aa- supported 
h\ uniwrsirx sonrcLn. ThiN is ».liic. in pare, ro their hieh 
nmcemr.u u>n> in tiL‘kh such .'is cnmncerine. where assist- 
.inr.ship> are prevalent, aiul their inelieihilitv tt^r Federal 
graduate student fellowship jsroerair.s. 

HLiCi.s .ire more hkelv thai'i other r.ici.il .mvl ethnic 
groups lotinai'ice their er.klu.ite e^.kiL.itioi'i from perst»nai 
Sources, such as Kvins, or iuher smirces, such as natuMiadK' 
vtunpentive ielK>wships. hiMness ,ir emplover tuiuls, and 
state ‘governments. 

Degree Production 

hacheloFs ^leizrees .iccount tt»r the vast m.'iioritv ot all 
science aiul enmneerine decrees awarded in anv eiven 
war. I See sideh.ir k>r intern.u lonal ctunparisons and tiU' 
ure 4'h^.^ Far everv 14 seience and enumeenni: hache- 



lor's decrees awardevl iit h^M . I science .ind eneincerinL’ 
doctor.ite was aw.trdc\l. tSee tieure 4'! < md .ippendix 
table 4' 1 o ^ 

Betweeit h^Tl .ind the mimherot science .ind 

enuineennij decrees increase^.! at all levels, except the 
as^;ociate decree le\ el Bachelor's dvLTees awarded in sen 
ence and ei'iemeerine in<.reased hv 15 percent, niastei's 
deurees increased Iw perceiu, ai'i^.l doctorates increased 
hv 2) percent. B\' Fro. id tield. the tidlowine trends 
emerged hetw een 1971 arid 1991 : 

♦ Fnemeerine deiiree pro<.luction ii’iLtease^l at the Kiche- 
lor's, m.ister’s. and docti»ral le\ els. The increases 
ranued trom about one-thirvl .it the bachelor's level to 
ahn^.lst tmedialt at the doctoral le\el. 

♦ Natural science decrees incre.ised b\ 1 1 percent at the 
bachelor's le\el, 24 perceni at the master's level, and 
17 percent M the doctor<il le\ el. 

♦ Social an».l behiU iorad sciences klecrees inereasesl bv 10 
percent at the bacheK^r’s le\ el. 4S j^ercent .u the mas- 



INTERNATIONAL COMPARISONS 

A greater proportion of ZZ-year^old-s in the United States and Canada complete college than in any of the 14 other 
countries from which comparable data are available. However, the proportion of individuals who earn natural science 
and engineering bachelors degrees is lower in the United States and Canada than in Bulgaria, Japan, and South 
Korea. (See figure 446 and appendix table 446.) The proportion of males who earn natural science and engineering 
degrees ranges from a high of atxDut 1 1 percent of male ZZ^year-olds in japan to a low of about 3 percent in Italy. In 
the United States, about 7 percent of the male college^age population earns bachelor’s degrees in these fields. The 
countries with the highest proportion of females who earn natural science and engineering degrees are Bulgaria, the 
United States, and Canada. In Bulgaria, the proportion of females earning degrees in these fields is more than double 
that of the United States or Canada. ■ 



FIGURE >1 - 1 f) 



First university natural science and engineering degrees awarded as a percent of 
the 22-year-old population, by sex and country: most current year (1 989 to 1 992) 
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icr’s Icwl. .invl pLTu.MU .11 ihc Ji'i'U'r.il lc\cl. 
.ippciulix i.iMc" 4' I S, .ukI 
F\cn di.'U::h ilu‘ iF^olnto mtinlxT o\ N^.•lclu^ nvl 
nccnnu di‘i:rcc^ .iw.irdcJ ro^c ''uF"t.iniMll\ Fciwccn 1 
.uul "Cicncc anJ cnuincurmu F.ichclorS Jc'jrccs 

JccrLM"cJ . 1 ^ i prt'p^M'fion lor.il l\k\ .ilaurcaic"; rhov 
.iLCtumicJ ti-r percent «>t .ill iMLC.il.iure.ito .iw.irdcd in 
1471. I'l.a ,Mil\ ^1 percent in 1441. tSee nuur'4-lS.) 

The pn pi'riitM'i v»t science .mJ cnumeerini: m.ister's 
Jeerees si .il\nii I he s.mie — .ilmost nne^qu. li ter v't .ill 
m.isterS decrees. \.^n the other ImikI. science .iivl enen 
neerine 'v tor.ites inerea^ed as ,i percent. lee ot all Joctor^ 
al awards; science .inJ encineerinu doctor. lies a^CvHinted 
tor ol percent .ill doctoral dcjices .iw.irded in 1^71 
ind ah. >ur n4 percent in 1441 

Sex. Aiihoiici'i leiiiales earned the m.iioim or h.iLhelors 
dlecrees .iw.irded in all .icademiL Helds m 1441. the\ eanu\l 
t*nlv al'out 44 percent or science .ind encmeerinu h.iche- 
lor’s decree" iNSF. 1444.0. Females e.irned 54 percent ot 
socul .ind heh.u lonil sciences bachelors (.lecrees, 41 per' 

FIGURE J-W 

Science and engine 9nng degrees awarded, 
by degree lev.^jl: 1971 to 1991 




».eni ol the iMchelor's decrees aw.irded m the n,iuiral sU' 
er.ces. .uul lUst !('> perceiu ot enumeerinc bacheK*r's 
.lecrees.tSee .ippendiN t iMe 4'1'>.^ 

Female> aho e.irneJ the maiontv ot m.ister’s de'crees 
.iwarded in .ill helds; ho\cever, thev e.irned |usi per- 
cent ot science .ind eivcineerinL: master’s decreo tNSF 
1444, i). ['em. lies e.irned 54 perceni .>t the master's decree" 
.iwarded in the "ocial .ind heha\ ioral "Cieiiccs, *»6 percent 
ot natur.il s,^ieiKC" iii.isrer'" decree", .ind 14 percent I't 
eiiuineeriii'C iii.nter's decree". tSee .ippendix t.ihle 4*14.^ 
.Although leni.ile" e.irned ^7 percent .‘t .ill docior.ue". 
thiov e.irned ui"t 2S percent o! docror.ites m science and 
enuineerinc \.NSF. 1444,0. Females earned 4S percent oi 
doctor.ue" in the social .ind heha\ior.ii sciences, [uT' 
cent ot doctorates within the natur.il sciences, .ind 4 p^T' 
cent ot enuineeriiiL: doctorates. tSee .ippeiidix table 4'2v?.’i 
The caj^ between the number ot science .ind engineer' 
me decrees .iw.irvled to leni.iles versus ni.iles ai .ill decree 
levels has n.irrowed o\ er the past 20 \ears — mostlv because 
the i^ropomon ot males who e.irned decrees in these tieUT 

FIGURE 4-18 

Science and engineering degrees awarded 
as a percent of degrees awarded in all fields, 
by degree level: 1 971 to 1 991 
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vkvlincJ. wUuc i1k* pr^'iN'nion "t U'liuk^ mut iMvl. 
ti'^iirc 4*1 .mvi .ippcnJix i.iHc 4-- 1 4 

Flic- -j.ip Ik 'wc-cn i!u* pr-. 'p‘ *11 h ‘n ^ •! in lU - ti* i k-in.iK ^ 
u hi • c-.iriK\l vU'iKc .iiui fnuincLTinL: JcLircc" n.imnvwi 
.ir rhc lMchcK*r‘" Jciiroc 1 l\c 1. In h^Tl. 12 in.ilc^ 
\ci->iH K*m.ik*> por hiinJrLxl 22kf.ir-. *LN rc».Li\cJ a 
I'.klu-i^ T*- vk 'jrcc in -vIohlc aikl cniMiU’cnik:. \C 

nuk'" vc i'"ik '' lcnuk> per hiiiulrcJ 22 ve.ir-‘'iJ' rcceneJ 
.1 iMLiK-lor’^ ^ie•J^ec in science .iikl cniiu'.eenn: 



PIGURE 4-19 

Science and engineering degrees 
awarded per hundred U.S. population, 
by degree level and sex: 1971 to 1991 

Bachelor's degrees per hundred U.S. population. 22-year-olds 




Female 



.'\t the JoLk*r.il k‘\el. .1 l.iruc JeLliiu* in ihe mimher »»t 
male'' enn*lk\l in "eieike .mJ eivjineennj — rather than 
in iiKre.is^' in the nnmher >*1 lemale^ enrolkkl in "Cienee 
.inJ enuineei'inLi —n.irroweJ the u.ip. In tael, the propor- 
linn ot rhe teinales uiv* earne«.l veienee .ind eikkneenni: 
Jiieinr.Ues rem. lined tlai ti»r iiu'"i i*t the period between 
k>71 and 

Race and ethnic origin. IMaek" and llnp.mk^ 
remain iinderrepreNented in Ncieiue .ind eneineerim:. In 
. allbrvHiuh bLkk" made up alk*ui 14 percent ot the 
Ci>lleue'a»je populatUMk rhev earned unt ^'^ er n percent ot 
the NCienee .ind enuineerinLi b.ichekir'^ vleurees conterre^l 
ti* L .S. citizens. tSee tiuiire 4'2d and .ippendix t.ible 4'22.) 
.Alter a ..icLlint' in the I'-k'sds. ihe numlvrt*! science .iivi 
enuineerinu b.icheloi 's decrees .lu.irvled lo. M.kks m 
returne».l to k^77 levels. IM.kks recenwl .i total oi nist k' 
more science .ind ei'iuineei inu bachelor - de«:rees in 
than in k^77. vSee .ippendix t.ible 4'22.) 

Siinilarlv. lii-panics made up 1 1 percent ot the cob 
leue-aue pi'pul.’it ion. but e.irned not v|mte 5 percent oi 
science and engineer me dt'urees; howewr. their repre- 
sentation h.is iricre.ised narke».llv. (See sKlebar t^n con' 
centration v*t enmneerinu deurees ,ind tieures 4'2l and 4- 
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Doctoral degrees per hundred U.S. population. 30-year-olds 
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FIGURE 4-20 

Number of science and engineering bachelor’s 
degrees awarded to students in underrepresented 
racial and ethnic groups: 1977 to 1991 

4S000 




Nat.ve AfT'e''C 3 '- 
B Hisoan-c 
■ BiacK 




lOJ 



POSTSECONDARY EDUCATION 



a 9 



A Few Schools Award most Engineering degrees to minorities 

In 1993, blacks and Hispanics each earned about 4 percent of engineering bachelor's degrees (NSF, 1994e). 
Roughly onc'third of these degrees earned by blacks were granted by just 10 colleges and universities. (See figure 4- 
21 and appendix table 4-23.) Five of these inbtitutions are historically black colleges and universities* and two offer a 
doctorate in engineering. Similarly, in 1993, just 10 postsecondary institutions conferred 41 percent of the engineer- 
mg bachelors degrees awarded to Hispanics. Nine of these institutions are located in states or territories with large 
Hispanic populations. (See figure 4-22 and appendix table 4-23.) ■ 



figure 4-21 

Ten colleges and universities that award the highest number of bachelor’s degrees 

In engineering to blacks: 1993 
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FIGURE 4-22 

Ten colleges and universities that award the highest number of bachelor's deg ees 
in engineering to Hispanics: 1993 
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22.) lli'jMmcs o.irncJ poRciM ii'ion.* 1 \k1k*Kh‘‘' .kiiroc'' 
in science and cm»inccnn ‘4 ii^ rl'iai'i ii'i b^77. 

Over this same ponoJ o\ nme. ihe luimher oi >LieiKO 
and eniiineerinj’ Kichelor’s deurces .uvarded to primps nt>t 
underrepre.sented in science and enuineerme remained reU 
ativelv CiMisiant owrall. Although the number ot science 
and enmneerinu bachelors decrees awarded tn .'\sian.s more 
ih;- tripled* the number ot de^rec^ awarded to whites 
deci :ased bv 6 percent. tSee appendix t<ible 4' 2 2.) 

blacks and 1 lispanics are even more underrepre^'ented 
at the lUiister’s decree level than at the bachelor“> and 
>till mvMV underrepresented at the doctor il le\ el. In h^^^2. 
black' earned jUst 2 percent o\ the science and enmneet' 
inu ^.li'eiorate.s awarded to L'.S. citiren.s, and Mispanies 
earned about i percent. (See appendix table 4'244 

FIGURE 4-23 

Science and engineering doctorates awarded 
to blacks, HIspanics, and Native Americans, 
by sex: 1982 to 1992 
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Black temales e.irned about the same number ot science 
■ind enuineenn ‘4 doctiTates ,\.s bl.ick male.s in 1992 — the 
number ot bl.ick te!nales eariuni: doetorates increased 
'liuhrly .ind the number ot black male.s earnint: doctorates 
decreased slmhtly between 1982 <md 1992. (See t’lmire 4' 
23 and appendix 4-2 5.) Althouijh Hispanic temales 
u ere earning increa.sin^ly more el'll;! neenni» doctorates* 
the t(ital number (4 doctorates ihev earned still lauded 
behind the total number c*l doctorates Hispanic males 
earned. (See Mdehar on dnerMlv and tmure 4'249 

Foreign Students 

Between 1972 .ind 1992. the number ot science .ind 
eiujineermu doc titrates awarv^led to tiireiun students bv L .S. 
posrsecond.irv in.stiruiions more than v^loubled* ahhtMiuh 
the number .iw.irded to L’.S. citireu'^ declined shuhtlv. (See 
tmures 4-25 .m».! 4-2(i .ind .ippen^^lix r.ible 4'2b.) Ii3 19/2* 
toreu:n siLklents e.irned 2C percent ot science .ind enm' 
neerimj doctorate.s; bv 1992* thev earned 38 percent. 

The science and en^ineerini: held with the hitdiest 
j''roportuin ol toreiun i^i\uluate'' o eni^incerini^. Foreign 

ARE POSTSECONDARY INSTITUTIONS 

Doing Enough About Diversity? 

Despite a large postsecondary educational infrastruc' 
ture and perhaps 20 years of effort to diversify the sci' 
ence and engineering workforce, few institutions are 
producing large enough numbers of black and Hispanic 
doctorates to achieve true diversity. In 1992, universi- 
ties awarded only 5 percent of science and engineering 
doctorates to blacks and Hispanics, collectively (NSF, 
1993b). That year, although 366 postsecondary institu- 
tions awarded one or more science and engineering 
doctorates, nearly two-thirds of these institutions 
awarded no doctorates to blacks, and fewer than half of 
these institutions awarded even one science and engi- 
neering doctorate to a Hispanic. (See figure 4-24.) 

Diversifying the science and engineering workforce 
may be possible only if postsecondary institutions 
increase access to science and engineering study. 

Blacks and Hispanics come from backgrounds histori- 
cally overrepresented at the lower socioeconomic stra- 
ta, at lower household income levels, and among fami- 
lies living in poverty. Students from low-income family 
backgrounds of all races and ethnic origins complete 
college at lower rates than those from higher income 
families. For example, 25 percent of blacks who gradu- 
ated from high school in 1980 and who are from fami- 
lies in the top socioeconomic quartile have since 
obtained bachelor’s degrees. Only 8 percent of blacks 
from the bottom quartile have completed college. ■ 
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sniJcni" c.irnud .ihoui i>\ pciLcnt o\ .ill tivjmuci iivj 
U'^riUC" in l'-^^^2. In the n.\tur;il u iv i'*i\‘ii:n >iiklcni" 
u.irnuJ 41 pcrccni rhe kinr.KC". .mJ m iIk- ^«ki.il .in»l 
Ivh.ivu-r.il 'ucncc". rhev c.iriK-J percent. In noivscn 
cnee ,inn 'cnumcurini: tu-KI". toremn "luJcnis c.irncd onK' 
17 pcrccni nt ihc JoLror.Uev The m.iiont\' lorenjn mu' 
Jent" "rikKiriu "uente .uui eivjiiK-eriivj in ihe I niiCi.1 
Srare> are trom A^ia. 

The nppnrriinirie" at hnme lor main ttTe!::n NCienee 
.invl enetneenne 4«*eit'r.\l !•eelplelM^ Ivnr iiku a^eJ 4nnne 
ihe pa>r 20 \ear" the ecunomle^ I'l mam c.uin.trie''. par- 
ncnl.irlv rh*'"e in A"ia, I'l.ne e\j' imle.l i renili, more ot 
thcNC "ruvlenr" are reniriune home ihai'i in [Me\ ioiis \car^. 

In I'-TO. aKnit 54 pereeni o\ the !« reiei^ science anJ enen 
neerir.e ji'croraie e'Cipients planneJ in the L niied 

Srau"' liter eraJuaiu'n. mostlv to \\.>rk in ai^avleinia or 
iiklu"(r\. In al'vuii 44 per».eni pLinneJ to ^i iv in tile 

I nitevl .'^t.ue> iNSl-. 1'-^^ V V 



FIGURE -1-24 

Number of institutions awarding science and 
engineering doctorates, by race or ethnic origin 
of recipient: 1 992 



Technical Students 

InJivivliiah uiih ui.hnieal training {'la\ an imporiant 
role in the ahiht\ ihe L'niied >taie' to maimain aivl 
aJ\'aiK'e itN economic position in the w^nlA (C.'olhm. 
tlenrrw Ck CTa\vlev, The iiH'si eoinmi'i^ tvpesol 

FIGURE 4-25 

Science and engineering doctorates awarded, 
by citizenship of recipient: 1972 to 1992 
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FIGURE 4-26 

Proportional distribution of science and 
engineering doctorates awarded, by citizenship 
of recipient: 1972 to 1992 
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FIGURE - 2 7 

Total number of engineering technology 
degrees awarded, by degree level: 1975 to 1991 
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•975 ”177 ’979 ”131 ”983 1985 1987 1989 ^991 



iLxhnical dcuruc .nv.irjcJ arc in LMiumvcnni: tuchnolo' 
iSl-c fiuure 4-27 anJ appendix taMe 4'27.) OtluM' 
tvpcsol tcehniCtil dcurce ini^luJc ''CicncL* tcchnoloiiies, 
(communications tec h nolo*: k"'. and health technoloLiies. 
Purini; ihe p.ist 15 year'', the numl^er ot student*< who 
eanicd technical deuree'' and curtilicates increa>ed at all 
decree leveh iNSF, 1994a). 

Ii9 1991, niost students who stiklie(.l enemeenni: tech- 
nolouies received .issociaie deiiiees. a> oppeised to .inv 
.nher tvpe ot decree. Between 1975 and 1991. the nuni' 
her ol eneineerinu technoloiiv associate vleurees increased 
hv 4h percent, althouuh tlu* 1991 Icx el is a drop troni its 
peak level in 1982. Bachelors and master's (.le^rees in this 
held h<w; doubled and tripled, respect ivcK'. (See sideh.ir 
«>ntechn itins.) 

TECHNICIANS ARE NOT 

JUST Junior Scientists 

In a 1993 study of science technicians, Barley and 
Elechky found that, while technicians often work wdth 
scientists and engineers, they are not junior scientists 
and engineers, nor do they perform routine tasks. 

Instead, their work emphasizes skilled technical applica- 
tions, which require a significant understanding of the 
fundamental science and engineering underpinning of 
their trade. Because scientists and engineers, on one 
hand, and technicians, on the other, employ comple- 
mentary sets of skills, the division of labor between the 
two occupational groups is more collaborative than hier- 
archical (Barley &. Bechky, 1995). ■ 



The Carnegie Classification 



The Carnegie Classification, developed by the 
Carnegie Foundation (ni the Advancement of 
Teaching ( 1991 ), groups the 3,600 postsecondary 
institutions into 11 categories, based largely on their 
academic missions. Tlie classification includes all col- 
leges and universiries in the United States that are 
degree-granting and accredited by an agency recog- 
nized by the U.S. Secretary of Education. Used as a 
key resource for academe, it aids in assessing the 
changing state of postsecondary education and as a 
way feu campus officials at the respective colleges and 
universities to define a niche in relation to other post- 
secondary’ institutions. 

Colleges and universities are di\'ided into the fol- 
lowing categories: research universities, doctoral uni- 
versities, master s (comprehensive) universities and 
colleges, baccalaureate (liberal arts) colleges, associate 
of arts colleges, professional schools and specialized 
institutions, and other specific groupings. Institutions 
are classified according to the highest level of degree 
they award, the number of degrees conferred by the 
discipline, and, in some cases, the amount of Federal 
research support they receive and the selectivity of 
their admissions. B 

POSTSECONDARY LEARNING 

Environment 



In 1994. thvrc were 5.600 po>i>L‘C(MKhirv institutions in 
the United States. (See siJchar for definition of Cari'ieme 
t 'l.issitication.) This was ,i net increase of about 200 insti- 
tutions since 19S7. (See appendix t.ihle 4-28.) The 
lUearest increase was amonu 2 -year colleges, with a net 
increase of more than 100 institutions. In 1994. 2-vear 
institutions accounted for a full 40 percent o\ all postsec- 
ondarv institutions; this w.i> the largest single insritution.il 
categorv. (See figure 4-28.) Ooetiual-granting institu- 
tions, which make up onlv 7 percet'it ot the postsec onJ.irv 
schools, award the largest >hare ot bachelor's, m.ister's, .mJ 
docioia! sU(.’iue and engineering degrees iNSB. 199U. 



Faculty 



The representation ot blacks and I Iispanics h lower 
within the natural sciences and engineering fiekh than in 
ell her ihe social and behavioral sciences or non-science 
and -engineering tields. tSec tigiire 4-29 ,md appendix 
i.ihle 4-29.) For example, blacks make up .ihout 5 percent 
ot all postsecondarv taciilrv. hut onlv about ) percent ot 
natural sciences t.Kult\ and less thai'i 5 percent tacullv 
in engineering. Females are most underrepresented in 
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FIGURE 



r ( G u R f. •; - / 'i 



Institutions of higher education, 
by institutional type: 1994 



Percent of full-time faculty 
who are black, by field: Fall 1987 and Fall 1992 



Doctorate-grantinq 
institutions / ’o 








N3t..'3‘ SC i*rtr.es 



I Nc-' sr »f''ce and ’ oe' na B Sc- a a''d ce' -i.-ota- so i*-' 



vnuincfi iiu:. Alihouuli ihc\ nuke up abinii imk* - third ot 
■ill post^coMukirv t.iculiN. thev .icoMint tor .ihvuit jxr- 
v.cnt t.iailtv in the n.uural "licikc" .inJ urd\ .ihmit n 
pcrccni ut cnuincunni: f.icultv. tScc injure 4' .inJ 
■ippcndix i.iMc 4- 

One Jittiailtv rh.u posrvecntvLir\- in''titunvin'« h.i\ c in 
liversiuinj their wnrktoree i^ the "mull pool et |v>h -ippli 
^ mi" uho .ire tem.ile. member" ut iulmI and ethnie 



minvu irv uroup". e-r di"uhled. ex.imple. bl.iek" and 
Hi"p,inie" eollecm eh' .leanini for a "m.tll percent. ije o\ 

.ill "Cience .md enjineerinj ducror.il reapient". (See the 
"eerion i>n decree pr<\luetion on p.nje >b.) 

The dittiailiN r.ii>ed bv underrepre"enmrion vK'e" ma 
end uith "ueee""tul reeruirment ot '..in"laetorv e.mdi- 
d.ite. ln"re.kk the burden i" rr<in"terred to the shoulder" of 
the new reeruii. M.inv \ounj taeiilt\ member" from 



a. 



FIGURE -t-30 



Percent of full-time instructional faculty who are female, by field: Fall 1987 and Fall 1992 
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unJcrR-prc"cntcJ i^nnip^ trcqucmlv t;;ui iIk‘IUm;1\ c^ ' 
u1h‘1iik\ 1 \uih .iN>u:nnK‘niN, ‘•Mr.ic’irriLul.ir 

.iivl t'thcT rc“-p«'n^l^lllUL‘^ rctluciiivj ihcirpv'si' 
non , 1 " nik nu*dcU. In .kUinon. limirud c pcLt.itionN .uki 
.ihcnniion c\pcncncL\l Jiinnu colk’uc \ u:irN somciinu'^ 
rc“onKTuc>. pvr>i"r>. ov «jrvn\ > \vor>u ,u ihu l.iculiv lc\ cl 
iBaniui:.i. and tizkoun: ci al., h^MV M.un 

cxpurr^ pl’1il‘\c that rhc"c prohU-iU'' will c\M iinul a 
c.il masN ot t.K'ultv from u!kiLTrL‘pr<.‘>uiUL\l 'jrouf'^ 
adiicvcJ [i ulorra. > V 



Teaching and Research 

JUc hfru'jizlc to prion ri:u nrnt.‘ and tumhuccn hct\VL‘cn 
icachinu .inJ n.‘>carch continiK.‘> u\ po"i>LLvMkl.irv in'-titU' 
toJav. In a 19^^2 "rudv, about t won bird" L'.>. lac' 
ultv in all ticld> tavi^rcd teaching ru^LMr^b. Cvunparcd 
‘Aith k*>s ib.m halt ot brirnb taailrv. about v»nc'tbird ol 
'kTinan tacuhv. and about onu'^^ji artcr ol lai'an" 1.ku1i\. 

[ Sl*o huurL* 4' > 1 d 

Most po^t^oa)nvla^v ta«.Liltv in ibc L'nitod Si.iiU'-. in all 
tiL-kls. LitL'd tLMchini: a^ ibuir principal job acrnitv. The 
proporiu^nN ol tacuhv v. ho indicated tcachin‘j .is their j^rn 
marv respi^nsibilitv varted ainonu the >cience tleld^ bv 
lU'iiv about 10 percentage piunts — Imni about 6^ percent 
in the natural sciences lo about 7^ percent in the nocmI 



FIGURE 4-31 



Percent of all faculty whose interest 
lies pr'Tjarily in teaching versus research, 
by country of faculty residence: 1992 
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and heha\ ioral >ciencev (See appendix table 4- M.) 
llowe\er. \w(hin nauiral >cieneeN, the pro.pornoi^ ui lac- 
ults' enlaced pnmariK in reachu'iu \Miied uideh. from 
about 4S perce*nt <it hte >cienee tauiliv. to about >4 per* 
ccMU ot matheMnatiC". About 24 percent ot tacuhv in the 
natural veiei'iccN cited re>earch .is their prineip.il .lein itv. 
i^timpared wtdi U' percent in enuineerim: and onlv 10 
percent micm 1 .md behavioral >ciencev 

In i.locfor.ue'erantin^ institution", t.i hv in "Cience 
ind enizineerine tvpicallv le.kh heiwtk* le .ind t\vt> 
Course" per "eme"ter. In ma"ter‘"- .u'lJ bachelork'Jeeree' 
erantine institution", laculiv in the"e tields re.ich 
between two and three course" on .iver.uje. In 2-vear 
institution". t.iCLilt\' teach between three .ind tour course". 
tSee appendix t.ihle 4 A 2.) 

.Ac.klemic reve.irch .is a prim.irv in'titution.il ini""UM'i n 
most Ctiminonlv tound amone docior.ite'erantinu in>iitU' 
!U'n^. \duch ai^count tor onK 7 percent ot p^ ‘"i"ei.ondar\ 
institutions. In 2'\e.ir institution" .indi b.ichelor'"'‘jr.intini: 
institution". ^\hich .iccounr tor ne.irlv percent ot the 
x600 pONt"econdar\- in"titution" in the L’nited Sr.Ues, 
tacuhv intercNt" ,ind the reward ani.1 tenure "\"tein tre* 
.juentlv retlect their greater teaching mi""ion". 



FIGURE 4-32 



Percent of engineering departments 
(electrical, mechanical, and civil only) 
requiring or offering courses in communications 
to faculty and graduate students, 
by size of department: 1 992 
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PROJECT Kaleidoscope Provides 
New Perspectives 

Project Kaleidosco,.e (1991), which be^an in 1989, 
ib a collaborative effort to analyze and reform the cur- 
rent structure of undergraduate science and mathemat- 
ics. Supported by the National Science Foundation 
.md various grants, the project is a consortium of presi- 
dents. deans, and faculty in mathematics and the nat- 
ural sciences from liberal arts colleges and other pre- 
dominately undergraduate institutions. The consor- 
tium recommends revitalizing introductory undergrad- 
uate science and mathematics courses, supporting fac- 
ulty in their role as teachers and scholars within the 
communirv ot learners, and providing adequate science 
f.tciliries and equipment. ® 

Part-Time instructors 

>onie UMchinu ai po^isL-eondarv m''rirunon>' i^ per- 
il -ruKvl b\ gr.idiMie ‘'Uideni*' .in«.l p.irt-iime in^rriicrorN. 
About I in IP m.iihem.u ^outncn .u bachelor >'«.leL:ree- 
erantinu in'^ritutions is lauubt bv a ur.klu.ue siudcnr, aboiii 
4 in IC of ihese - lUirses at 2-vcar insiiuitioiv .ire taimlu bv 
p.in-rime t.ieuhx. Ntanv these instructors ha\ e little or 
no tormal prepar.iiion tor the classroom; moreo\er. manv 
ur.iduate te.ichinu ,issist,ints are not nam e Fnclish speak- 
ers. (See section on toreuzn stikients on p.ige 90.) 

I lowe\ er, postsecondarv institutions .ire r. iking steps to 
enh.ince teaching bv p.irt-rime instructors ,ind teaching 
.issist.ints. Tod. IV, 17 states require public colleges.ind 
uim ersities ceriitv th.it their reaching assist, ints .ire 
competent in English (C'hronicle ot Higher Education. 
1994). .Also, some engineering dep.irrments .ire requiring 
th.it thetr l.iculiv .uid/or gr.kluaie smdenis take courses in 
comnuit'uc.ituaas. The5.e onirses mav co\ er teaching tech- 
niques, .icademic or career .kh ising, English l.inguage 
skills, .ind .American customs ,ind beh.ivior. About H 
percc'nt mechanic.il. electric.il, aikl ci\ il engineering 
departments require their graduate students lo i.ike com- 
munications-relaied ckisses. Oee tigure 4-^2 .md ;ippen- 
dix table 4-H.) L.irge departments, those emploving 
more th.m 20 t.icuhv members, .ire more likelv th.in sm.ill 
dep.irtmcTils to i4ter .msi require these courses. 

I nstructionml Practices 

Effective science .ind engineering educ.uion rev|Uires 
(hat post sec ond.irv institutions en.iblc students to make 
camnections between in-ckiss leariung and re.il-world su- 
it. it tons — whether iri the labor.ilorv or in the field. Svune 
{\'siset ond.irv instiuiitoi'is .ire beginmng to put this t\pe 
* a h.inds'on appro.ii h into pr.utke. l or inst.ince. at the 



I nivcTsii \ ot 1 lousion — W iwniow n, i hi. ugh Vu *ie«. i 
K.ilekloseop-e is,^c sideb.ir on I'roieci K.ilekK»scope h stu- 
dents h.i\e analvzevl bk-od <.lu‘imsir\ and height -w eight 
d.ii.i in (U\ler t(» estahlish the equations needed lo deier- 
mine the le\ el ot drug deluerv eancer jMtients uiuler- 
going chemoihcT.ipv. 

1 iowewer. o\ erall. onh .i sm.iH jkT<.entage ot s,^ience 
a.nd engineering ekisses make use o( .i l.ihoratorv or pu'h- 
lem-soK ing torm.it; mste.iJ. thev rek inostlv on lectures. 
h\‘ tield. ihe l.il\Taior\ or prohlem-soK ing (onn.ii n most 
hkelv to Ik- Used in engineering .iik! le.nr likeK U' he ined 
in the soLi.il .ind heh.i\ tv>ral s<.ienees. The torniat s use 
vanes sutninc.mi Iv hv instirution ivpe across liekh. Fi>r 
c.\<im[^!e, .ilihoiigli onlv aboui 9 perceni ot .ill science .iikl 
engineering ckisses .u l^.iehelor's-ijranting in^nuuions 
Used kihoraiories and prohlem-sidving sessions. 2S per- 
cent ‘ engineering classes ,u these insiilutions used the 
tormar. (Sec tigurc 4-"^^ and .ij^pendix i.ible 4- H ^ In 
contr.ist. onh .ihour percent ot the engineerii'ig ela-ses 
at docror.ite-gr.innng institutions ined thn tv^rm.u. 

Still, m.inv undergr.klu.ite m.ithem.uics m.nors h.ive 
opportunities to perform disco\crv-hascd .ictivitics. 
including rese;irch projects .md senior projects or theses. 
(See tigure 4-H <invl appendix table 4-^5.) Poctorate- 
granring institurions .ire iiK’^re likelv th.in other tvpes ot 
mstirutioiis to .illow undergraduate m.ithein.uics majors 



FIGURE 4-33 

Percent of classes that use a laboratory 
or problem-solvinn format, by type of institution 
and field of faculty: Fall 1992 
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Lil'nr.uorv or pr.u iil.iI pn»hk*m'M»l\ iul: 
experience i> noi, in ii>ell. a eu.ir<inree that '>Ukienr> will 
I'e challenged h\ and eneaeed in iheir suenee aiul enei- 
neennu suidie''. The >cieniitic re>earch MKier\\ ^'iL:m«i Xi 
( 1990), reporiN that lahor.Ui'rv experience^ — particularlv 
at the iniro<.iuct<'rv k‘\eU — lack imaeinaiu'n .md ,ire nni* 
tine Awl dull. M.in\ lahorat^-r\' iiue'^tiualions make <.li*inu 
science seem like tollowme a recipe in a cookbook; 
Students learn that it thev repeat ihe -tep'' outlined in 
the kihi>raior\ manual. ihe\ eei the proper ouKo.me. 
Instead, tl'ie lahoraiorv torm.it shi*uld instill underst.md' 
inu through discowrw 

Similarlv. Rieden and TTkn t ) {\uind that clas^- 
rootn atmosphere tends to dampen the -pint ot inrellec- 
tual .id\enture. Thev s.u th«u interactive, cov operative 
le.irninu experiences t.ike a ».ii-tant hack se.it to passn e 
instruct lonal toriiuits. lntro».kiLtt’r\ classes tend to te.iture 
:he prote--or w.TkiriL: tiiroiiuh .i -erie- i»t problems ih.it 
-tudents are expecte».l to record in their notehoi'iks .ind 
mimic on homework problems. This .ipproach. .il«.>nu 
with the r.ipid pace ot the courses, l.irue cl.iss sizes, and a 
lack ot exchange <unonL' students .md with tacultw ne\er 
allows students to see science and enumeerimz .is .i 
process ot disco\ erv I Simpson sk Anderson, 1992). 

Resources 

Much ot the storehouse ot rese.irch equipment and 
I nstrument.it ion owned bv colleges and unn ersities is not 
used tor un..leruraduate instruction. Ot all ot the c\|uip- 
ment and instrumentation \ alued .it between 1 0.000 
.md SI million owned hv doctorate-erantmu institutions 
in 19.99, just under two-thirds w.is used tmlv in research. 
tSee tieurc 4-^5 and appendix tabic 4-^7.) Just ^ percent 

Reform in Cal.cul.us Classes 

In 1986, a national calculus reform effort was bom at a conference at Tulane University. The conference empha- 
sized three main ideas: 

♦ Courses should promote conceptual understanding and the application of calculus to open-ended problems 
rather than focus on rote implementation of symbolic algorithms. 

♦ Calculus should be geared to the needs of average students — students for whom some command of calculus is 
necessary for further learning in their majors. 

♦ Students should be engaged in doing calculus as active learners. 

To accomplish these goals, conference participants recommended a change in instructional techniques and the 
active use of technology' — particularly computer technology — in learning (Leitzel & Tucker, 1994)- Based on these 
ideas, in 1988, the National Science Foundation began funding calculus reform efforts across the Nation — efforts that 
have begun to make an impact. In 1992, just 11 percent of all postsecondary institutions reported that they were 
engaged in major reform of their calculus courses (Leitzel & Tucker, 1994)- By 1994, however, that proportion had 
doubled. 

Yet, as of 1990, few calculus courses embodied the activities advanced by the calculus reform movement. Of all cal- 
culus course sections offered in 4-year institutions, about 10 percent had some writing component, about 8 percent of 
sections used computer-based projects, and just 3 percent used group projects. H 



FIGURE 

Percent of mathematics departments 
offering research opportunities to undergraduate 
mathematics majors, by type of 
project and institution: 1990 
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I'ppominitic'' U' cnu.iuc in research. M.istcrk-'jrannni: 
ln^tl^u^u>n^ ,irc mt>rc likclv to otter ^e^u>^ projects or the' 
-os th.in are orher in.stirunons. Bachelor’s-Liranrine in-ri- 
tutions <ire miire likelv rh.in other in-uiutions to require 
c.ikiiliis sections to perform wntinu actix ities, uroup j-ro' 
jects, ,ind Computer .issiunioents. appendix table 4 - 
.md the sidebar on c.ilcukis retonn.) 
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FIGURE 4-35 

Percent of college and university equipment and 
instrumentation at doctorate-granting institutions 
used for instruction or research: 1 988 to 1 989 
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See dooeno-* tatxe 4-jr 
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of the equipment and instrumentation (such as comput' 
ers, spectrometers, microscopes, and bioanalytical instRj' 
ments) were used either solely or predt)minantly for 
instruction,' 



Conclusion 

Science, engineering, and technical education remains 
vital in the United States. An analysis tit median earn- 
ings of full-time workers with at least a bachelor s degree 
shows that society places high value on those in natural 
science and engineering occupations. In 1990, engineers 
earned 26 percent more than the median income ot 
those holding bachelor’s or higher degrees in any field, 
physical scientists made 8 percent more, and computer 
scientists earned 5 percent more than the median 
income. However, those with degrees in education and 
the social sciences made 32 and 23 percent less, respec- 
tively, than the median (U.S. Department of Education, 
1994) The ranking of median Income by occupation was 
virtually the same in 1970. 

Only one of the occupations that the Bureau ot Laho; 
Statistics projected to grow fastest in absolute numerical 
terms between 1992 and 20C0 clearly required postsec- 
ondarv science or technical education.s; systems analysis. 
About half of the top 25 fastest growing occupatums — 
which are expected to account for half of the total empKn - 



ment growth in the United State'' over the period — are in 
retail, clerical, and maintenance areas, reejuiring little or 
nc> advanced prepararum in science and technolog\’. 
How'ever. occupation^ requiring training in natural sci- 
ences and engineering are expected to experience favor- 
able growth between 1992 and 2000. Ot course, projec- 
tions must be interpreted with caution, because they are 
based on mtxlels that assume previtms trends will continue. 

Reviews and studies on the skills requirements ot cur- 
rent and future jobs reveal little overall change in the 
skills required tor particuku occupatitms and no dramatic 
shifts in demand for skilled labor tor the workforce ot 
2000 (Levin, 1993). Htnvever, some experts believe that, 
in order to remain competitive, emplovers will need 
workers with a greater depth and breadth o\ skills who 
can rethink and reorganize the way that goods and ser- 
vices are produced (Levin, 1993; Commission on the 
Skills ot the American Wt "irk force. 1990). 

U.S. postsecondary science, engineering, and technical 
education should be able to fulfill future demands tor 
skilled workers. Despite sc>me problems, the condition of 
postsecondary science, engineering, and technical educa- 
tion in the United States is strong and is continuing to 
adapt to meet new’ pressures and needs. High school grad- 
uates have higher aspirations, and are better prepared, for 
postgraduate study. Total enrollment and the diversity of 
enrollment, in terms ot sex, race, and ethnic origin, have 
increased, although somewhat slowdy for blacks. 

Very high proportions ot students are taking at least 
one college course in mathematical or computer sciences, 
physical or life sciences, and social and behavioral sci- 
ences. Mathematics college course enrollments have 
increased, although a substantial part ot that increase is 
due to increases in remedial math enrollments. 

Ongoing reforms are changing the w-ay .science and 
engineering are taught and learned at the undergraduate 
level; how’ever, ver\’ few college science and engineering 
courses are taught in a laboratory or problem-solving for- 
mat, and seldom do mathematics courses require, for 
example, writing assignments, group projects, or comput- 
er assignments. Policy makers and educators continue tt> 
look for w’ays to reduce the high levels of student attri- 
tion from majt)rs in the natural sciences and engineering. 

Although the numbers of bachelor’s, master's, and doc- 
torate degrees earned by femalc.s and underrepresented 
racial and ethnic groups have increased, these groups 
remain underrepresented in science and engineering, par- 
ticularly within the natural sciences and engineering, at 
the graduate level and among science and engineering 
faculty. Of particular concern arc degree trends for blacks. 
The number c>f undergraduate- and graduate-level science 
and engineering degrees earned by blacks have remained 
relatively tLit over the past 10 years. Moreover, the num- 
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ber of science and engineering doctt)rares earned bv black 
males has actually declined. 

MiKC systematic research is needed on the qualirv of 
education received by students in college and universi- 
ties, how curricula are being reformed, and wavs ot reduc- 
ing student attrition. Re.search is particularly needed on 
the proper educatum ot student.s who will become ele- 
mentary and secondary schoidtcachers ot science and 
mathematics. In addition, research ought to consider 
mt^re fully the contributions that science, engineering, 
and technical educatum make ihc eccmomv and 
national well-being. B 

Endnotes 

• The report was based on the findings from 30 round- 
table sessions that brought together senior officers from 
hundreds of colleges and universities across the United 
States. 

' Because these students provide diverse perspectives 
that can potentially benefit science and technology 
fields, science and engineering education must change to 
accommodate new learning styles and fulfill new needs 
(Wineke & Certain, 1990). 

' This is the first year for which complete enrollment 
data by race and ethnicitv exist. 

* The extent to which this finding applies to various 
subpopulations — including those who ha\’e historically 
been underrepresented in science and engineering — is 
unknown because of sample size. 

' The problem of student retention in science and 
engineering is nor confined t(^ the undergraduate le\’cl. 

.At the graduate level, as manv as half of science and 
engineering graduate students fail to complete their stud- 
les fU.S. Department of Education, 19b8). 

Some of this deere,ise e.in be .itiributed lo students 
who graduate from high school and do not to pursue 
postsecemdarv education ot anv kind. 

For more information on trends in science and engi- 
neering degrees, see NSB 

People with disabilities arc also consulered to be 
underrepresented in science ami engineering, although 
no data on degrees by disabilitv status exist. 

' Technicians apply science- and engineering-based 
techniques using complex technologies in order t('> trans- 
form materials into useful products. Technicians may also 
be called upon to modify or repair equipment that is used 
in the production of goods and services. 

" The Carnegie Foundation for the Advancement of 
Teaching last classified U.S. postsecondarv institutions in 

mi. 

Two'Vear insiimnons |'ri'\ide L\lucaiional access tor 



local residents to job-related courses, adult education, 
technically based programs, and preparation for study at 
4-vear institutions. Tuition is generally lower at 2-year 
institutions than at 4-ycar colleges, and campuses are 
community-based, allowing students to pursue postsec- 
ondarv' education more easily while holding full- or part- 
time jobs. 

One reason may be that these institutions draw stu- 
dents from a wider geographic area than other schools 
and combine an educational mission with a strong mis- 
sion in fundamental research and discoven'. 

The proportion of this fraction that was available for 
undergraduate, rather than graduate, instruction is 
unknown. 
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Postscfipf 



T his chapter reflects on the process ot developing 
statistical indicators of science and mathematics 
education. These indicators, which are statistics 
that shed light on important pidicv issues, inform policy 
makers ahimt the state of current science and mathemat' 
ICS education and recommend areas for future invest iga 
non. The chapter reviews the frameworks for chin-ising 
the statistical indicators in this report. It alsii reflects on 
the status of data sources for the chi^scn indicatt^rs and 
suggests areas that require greater attention in future voh 
umes as well as additional research. 

The selection of topics for this repi>rt reflects Uie major 
issues that are important to the Directorate for Education 
and Human Resources (EHRj ot the National Science 
Foundation (NSF). EHR is activelv involved with con- 
ducting research and supporting projects that lead to 
improvements in student achievement in science and 
mathematics for all students in the United States. Thus, 
the indicators in this volume reflect the concerns i bout 
how the current efforts to establish standards for science 
and mathematics education arc understood and imple^ 
mented. They also reflect the changes that are occurring to 
establish greater equity airumg male and female students 
and students of all races and ethnic groups. 

Indicators in the Current Volume 

The indicators presented in thi'' volume are a svnthesis 
v‘t avtiilahle statistics aboui science and malhemallc^ edin 
cation. Authi^rs selected them from existing national sur- 
vevs. The authors tif this report auemp^ed to select indn 
cators of evidence of change in the Nation’s mathematics 
and science education system. Thev examined sources of 
data on trends in student achie\ eineni. te<icher knowh 
edge and practices, content of curriculum, high schtH»l 
ctuirsetaking, and changes in chiiracteristics of postsec- 
ondarv students, graduates, and facultv. 

The authi^rs of this viduine selected indicators of shifts 
toward the standards o\ excellence and equitv of the edu' 
cation svstem during the past 2 deca«.ies. Moreox er, thev 
'electei.1 indicati^rs to monitor U.S. efforis to refi^rm the 
entire education svstem hv setting high expectations for 
.ill students’ performance and obtaining a greater align' 
ment among components c)f the education svstem. For 
elementary .ind scamdarv evlucation. the selection of indi 
catiirs moniti^rs curriculum coverage, teacher practices, 
and student achievement. This selection was influenced 
h\ I'latumal stand.irvis, which were dexelopevl hy protes' 



sional education assiKiations. For postscccmdary educa' 
tion, the selection of indicnri>rs monitt>rs the extent ot 
access to science and engineering postsecondary education 
hv underrepresented minorities and females. 

Many of these indicatc^rs were informed hy three conv 
missioned reports abi^ut science and mathematics educa' 
non. These repi^rts ftdlowed the Commission on 
Excellence report of 19d3 that brought renewed national 
attention to the need to reform the elementary and seC' 
ondary school system. The following section reviews the 
recommendations of three of those reports in light of the 
topics addressed hy this volume. 

Indicators for Elementary and 
Secondary education 

Three major reports were prepared during the 1980s to 
define issues of concern tei NSF — 

♦ Educating Amcricam for the 2 1st Centun’.- .A Plan of 
Action for /m/>romig Matlicrruitics. Science and 
Technology Education for All American Elementary and 
Secondary Sntdems so that Their Achievement h the Best 
in the World hy 1 995 , 

♦ /ndicafnr Systems /in Munitormg Mathematics and Science 
Edueatiun, and 

♦ /m/mn’ing /ndieatur.s of the Quality of Science and 
Mdthematic.s EJueaihni m Grades K-/2. 

These reports suggested means tor develt^ping indica' 
tors ot ^clence and mathematics education. 

Educating Americans for the 21st Century 

The CJoimni''Si(m on Precollege Education in 
Mathematics, Science and T‘chnologv prepatLxl a plan to 
improve seienLC, mathematics, anLl techntdogv educatum 
.ind presented it to the Njtu^nal Science Board in 
.September 1984. This report .said that objective measure-' 
ment ot achievement and participatum m mathematics 
and science was necessarv and should he performed. It 
recommended that the National Assessment of 
Ediieatumal Progress (N.AEP), which began in 1968. he 
modified to include assessment of states and the Nation 
in order to mcuutor progress using the most up'to'date 
tesung tci hnkjues. The report writ et s' assumption was 
that the Nation’s host students ranked equally with tht^se 
ot an\ other n.itivuk but rh.it the average American stu- 
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Jcnr’s achievement was low compared wirh cuher 
<idvanccJ countries ot the world. Thus, the report 
encouraued efforts to me:i>urc rhc prourcss of all student". 

It reaunmended that certain skills he monitored, includ' 
ln^ the abilitv to write for a purpcvse and apply high-level 
prohlem-sidving skills to analyze and draw conclusions. 

Many of the policies that were implemented after the 
report was released were ctMisistent with these reccun- 
inendatu)ns. example, in 1990. the NAEP began to 
include state-bv-state comparison" on trial basis. These 
comparisons became a regular part o\ the survev in 1992. 
In addition, new forms of natumal resting were developed 
to measure high-order thinking skills. Indicators' ».levcl- 
opment <iLso extended into imuntoring the changes in 
student achievement levels for students at high and low 
levels ot .ichieveinent. 

No specific indicators have been developed for this vol- 
ume lo measure writing "kills or the ability to .inalvze 
infi^rmation. Current performance assessment saving 
methods recogni-e these goals, but in practice, national 
data collection strategies were still under development at 
the time of writing the current report. Future reports 
should he able to include reliable indicators of trends in 
student performance of thinking and writing skills consis- 
tent with the recommendations by the 1984 NSF 
Commission from new survev’ information that is currently 
being collet "ed by the NAEP. Tlie future analyses should 
maintain a Txzus on how such nevv indicators would mea- 
sure progress toward good practices, such as toward adopt- 
ing the standards ot mathematics and science and achiev- 
ing greater equity of performance among students. 

INDICATOR Systems 

In 1987, the RAND ('tirporation released /nJicator 
Svstems for Monitormg Mat/ierruzncs and Science Education. 
This report sought to identifv' for NSF a set of indicator 
systems that would allow monitoring of precollege sci- 
ence and mathematics education. The report focused on 
science and mathematics indicators since other agencie.s, 
such as the National Center tor Education Statistics, 
have major responsibility for collecting information on 
all aspects of education. RANDs report suggested that a 
‘’patchwi^k” of existing indicators be constructed from 
existing data sources (such tis NAEP) and that develop- 
mental research be undertaken tu create better indicators 
that a'luld be used constructivelv by policy makers and 
educators. Specific rect'immendations were that 

♦ an indicator system be developed both to describe and 

to relate essential elements i^f the mathematics and sci- 
ence education system; 

♦ kev indicators he deveK’)ped for both the national and 

state levels; 



♦ critical gaps in existing indicators ,ind an,ilv tical meth- 
ods he identified: 

♦ the aincnint and qualitv of d,ua avail, ible on mathemat- 
ics and science education he expanded; 

♦ studies be conducted to analyze the causes of observed 
changes <ind suggest altern,itive ptdicy implications: 

♦ nevv measures on student achievement be developed to 
measure knowledge such as the ability to think critical- 
ly and apply knowledge in stdving problems: 

♦ now measures be devek^peJ on teacher qualitv. depth of 
cin’erage, and scientific accuraev of the curriculum: and 

♦ procedures be devek^ped to analyze and report indica- 
tors that ensure that results are well reviewed and dis- 
seminated appropriatelv. 

The report suggested a general model for the specific 
elements of an indicator svstem. This model was orga- 
nized ,uoLind inputs, pn^cesses, and outputs of school svs- 
tems. Tlie system identified student achievement, atti- 
tudes. and aspirations as the mam outcomes ot schooling. 
Process indicators were divided into curriculum, instruc- 
tion, teachmu, and schciol quality. Inputs included fiscal 
resources, s*' dent background, and teacher quality. For 
each of these areas, the report recommended 99 specific 
indicators that should be monitored, and it linked them 
to existing data sources. Additionally, RAND recom- 
mended that NSF develop state-level information and 
create comparisons ot different natures (across time, with 
normative standards, with other countries, and with dif- 
ferent populations). Tiie report recommended that NSF 
not develop its own expensive surveys, but that it devel- 
op nevv measures for existing data cidlection efforts and 
devek^p nevv measures from them. 

Since the report’s publication, many of the recommen- 
dations have been implemented. For instance, NSF 
adopted this biennial indicators reptirt with a defined 
review process. Also, cooperation between the 
Department of Education and NSF has continued. This 
has increased the amount of information av'ailable about 
science and mathematics. In additiim, the number of 
state-level indicators has increased. Hovv’ever, these indi- 
cators are not vet as well developed as the national indi- 
cators because the sample sizes are too small to permit 
comparison of change over time for each state. Therefore, 
they cannot be reported regularly as evidence for change 
within particular 'stiites. Finally, as the RAND report rec- 
ommended, researchers have performed some studies that 
explore the causes of student achievement (Dc Angel is & 
Talbert, 1995, .April; Miller, 1992, April; Schiller, 1995, 
May 30; Schneider, Plank, & Wang, 1994, August; Sui- 
Chu &. Willms, 1995, April). These studies provide alter- 
native strategies for education policies. They are written 
fur the purpose of describing airrelarions between schind- 
ing experiences and student achievement. 
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Since 1987, the amount of survey data for elemenran' 
curriculum, instructional techniques, and assessments 
increased substantially. Iris Weiss’ (1987) surveys of 
teachers have increased the amount of information avail- 
able on what teachers know and hmv they present mate- 
rials in class. (See also Weiss, Matti, & Smith, 1994.) 
Additionally, surveys of students and teachers in several 
longitudinal studies have increased the information avail- 
able about the science and mathematics topics that stu- 
dents are exposed to in school. The general mt)del sug- 
gested in RANDs report encouraged investigative models 
of the effects of changes in curriculum and teacher expe- 
rience to student pcrtormance. 

Improving indicators 

Recommendations in Improving Indicators of t/ie Quality' 
of Science and Mathematics Education in Grades K'-12 were 
based on the premises that 

♦ all students need to leave school v;ith adequate knowl- 
edge and reasoning skills to be able to renew their 
knowledge of science and mathematics throughout 
their lives; and 

♦ student learning is determined by what teachers and 
students do in schools. 

The report, written by the Committee on Indicators of 
Precollege Mathematics and Science for the National 
Academy of Sciences, review'ed the needs of the educa- 
uon system and recommended a series of topics that 
required further development and monitoring. It recom- 
mended seven key indicators and a set of supplementary’ 
indicaU’irs to expand the issues. 

The kev indicators involved 

♦ learning among students, 

♦ literacv among adults, 

♦ enrollment in science and mathematics courses, 

♦ nature of clas''rc’>oiVi instruction, 

♦ teachers' knowledge, 

♦ salaries of college graduates, and 

♦ qualitv of curriculum amtenl in state guidelines and 
materials. 

The siippltMuentarv imlRMtor^ iiu'olved 

♦ amount of time spent on science and mathematics 
homework, 

♦ college Courses completed bv teachers, 

♦ teachers' use tT time outside the classroom for activi- 
ties related to leaching, 

♦ materials used for instruction, 

♦ Feder,il financial support, and 

♦ resources committed bv scientific bodies for school 
imprc wement. 

The report rectnnmended that these I 3 irtdicators 
cover five areas: student learning, student behavior. 



teaching quality, curriculum quality, and financial sup- 
pc^rt. It recennmended that 

♦ an accelerated program of research and development 
be carried out to cemstruct free-response materials and 
techniques that measure skills not measured with mul- 
tiple-chcHce tests — these materials would help in the 
development of indicators of learning in science and 
mathematics; 

♦ information be gathered on the number of minutes per 
week that elementary students devote to science and 
mathematics, as well as the number of semesters of sci- 
ence and mathematics that seco.‘\dary students take, to 
develop indicators of student behavior; 

♦ teachers be tested on the same content and skills that 
their students are expected to master and that informa- 
tion be gathered on teacher p’lreparation, such as under- 
graduate and graduate college coursework, in order to 
develop indicators of teaching quality; 

♦ exemplary frameworks of science and mathematics 
content coverage be constructed for elcmentai’v and 
secondary grades, with the highest priority given to 
early elementary and middle schools, in order to devel- 
op indicators of curriculum quality — the frameworks 
would he used to match textbooks, state guidelines, 
and materials, such as tests and exercises, to analyze 
the content of the implemented curriculum for indica- 
tors of CO itent coverage; and 

♦ a set of accounts be developed on the expenditures of 
science and mathematics education from departments 
and agencies of the Federal Government for indicators 
of financial and leadership support. 

This volume incorporated many of the recommenda- 
tions in Improving Indicators of the Qualicy of Science and 
Mathematics Education m Grades K-I2, including using 
indicators on learning among students, coursetaking, 
n.uure of instruction, amount of time spent on science ami 
mill hematics, courses completed by teachers, teachers’ use 
of time outside the classrtKim, materials used for instruc- 
tion, and Federal financial support. However, some rectmi- 
mendat ions have not yet been de\’eloped into indicators. 
Tile areas invoU'c adult liter.icy, teachers’ knowledge, and 
the number of resources committed by scientific bodies. 

Some work is being done to remedy this situation. For 
instance, measures of adult literacy currently are being 
developed bv NSF. However, attempts to devek^p mea- 
sures of teachers’ knowledge ha\'e been difficult because 
ot objections bv the teaching community that teacher 
assessment should not be a concern of policy makers. 
Studies of resources committed to science and mathe- 
matic> education by government and nongovernment 
sources have mit vet been con^lucted. This is an impor- 
tant area for future stud\. Other areas for future study are 
di>cussed below. 
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Future directions 

The publication (^t imlicators of science and mathe- 
matics education require reliable sources ot data trom ele- 
mentar\', secondary’, and postsecondap; instituiions. 
Typically, special data collection efforts are required for 
specific subject areas of science and mathematics because 
these subjects represent small components of a larpe educa- 
tion system. Tlie repiTts discussed in this postscript ha\’c 
"Upigested mechanisms for inteeratinij the existing surveys 
i>t students and teachers into a svstemat ic collection ot 
data. Such efforts could enhance the amount ot informa- 
tion available for science and mathematics education. 

Tliis indicators report has shown the \-alue ot integrat- 
ing subject area topics into existing surveys, such as the 
assessment ot student learning, the measure of teacher 
practices in the classroom, and the relationships between 
secondary school coursetakinij with tield choice in higher 
education. However, the development at indicators that 
measure the issues raised by retc)rm ettorts will require 
new etforts with new types of sur\'ev techniques. For 
instance, monitoring of systemic reform etforts will 
require indicators on 

♦ alignment among parts of the education system; 

♦ changes in governance; 

♦ number ot community, business, and schotd partner- 
ships; and 

♦ integration of elementary* and secondary school systems 
with postsecondary' education. 

In addition, new indicators will he required to 

♦ measure changes in student achievement, coursetaking, 
and teaching practices for states; 

♦ show the relationship between planned and imple- 
mented changes to elementary and secondary science 
and mathematics curriculum, including adoption of 
technology, as reform efforts continue; 

♦ measure coursetaking and course content within post- 
secondary institutions; 

♦ monitor the science and mathematics literacy of col- 
lege graduates; and 

♦ monitor the transition of graduates into the workforce. 
Indicators will need to he developed specifically for 

postsecondary education, because the sources of data con- 
cerning students and faculty in undergraduate institutions 
are limited. Tlie issues of the quality of teaching and 
learning in colleges and universities have been infre- 
quently addressed in national reports that review the 
condition of science and mathematics education. Few' 
data semrees inquire about teaching practices or the con- 
tent covered by students. Also, the qunlitv of teaching is 
infrequently covered in national surveys of higher educa- 
tion or faculty. 

NSF has asked the Grants Board ot the American 



Educational Research .Association (A ERA) to map out a 
strategy for developing indicators of undergraduate mathe- 
matics education. The project is developing a conceptual 
framework for indicators that wall be useful in mcmitoring 
the status of undergraduate mathematics education, espe- 
cially witli respect to assessing effects of the various reform 
initiatives of NSF. Tlie project targets lower division pro- 
grams for the entire population of students, not just those 
majoring in mathematics. Concern is for the broad spec- 
trum of public and pri\’ate mstituticms including commu- 
nity colleges, liberal arts colleges, comprehensive universi- 
ties, and research uni\'ersilies. A national panel ot experts 
in undergraduate mathematics education and assessment 
IS expected to release a report in early 1996. 
Undergraduate indicators are proposed for 

♦ curriculum and mstruction — the content and pedagogy 
ot educational programs; 

♦ student outcomes and assessment — what students 
know about mathematics and how that knowledge is 
assessed; 

♦ student participation — the characteristics c^t students 
served by mathematics programs; and 

♦ educational institutions and systems — the context 
within w'hich the teaching and learning of mathemat- 
ics takes place. 

The recommendations of the AERA committee will 
form a useful basis tor restructuring the current data col- 
lection efforts for postsecondary^ education. New' surveys 
and strategies for expanding existing surveys may be 
needed to provide a strong basis for continued monit ar- 
ing of undergraduate education. 

Concluding remarks 

This biennial assessment of tvends in science and 
mathematics education has found that significant 
progress has been made in the scope and analysis of 
national surv’eys to m^mitor significant changes in the 
educational sy^ems of the United States. Yet, as efforts 
to reform the elementary and secondary sys’^em expand, 
new indicator) of governance, partnerships, and align- 
meni among various parts need to be developed, and 
research on the measurement of learning of science and 
mathematics must be extended into undergradu'ate educa 
tion. Future reports of trends in science and mathematics 
education shall address the areas outlined in this post- 
script. ■ 
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Appendix table 1-1 

Summary of NSF funding for the Directorate for Education and Human 
Resources (EHR): 1956 to 1994 (doliars in millions) 



Fiscal 

Year 


Total 

NSF 


EHR 


K-12 


Undergraduate 


Graduate 


Informal 


Other 


Total 


Percent 
of NSF 


Total 


Percent 
of EHR 


Total 


Percent 
of EHR 


Total 


Percent 
of EHR 


Total 


Percent 
of EHR 


Total 


Percent 
of EHR 


1956 


16.0 


3.5 


22.0 


09 


24.1 


06 


159 


2 1 


59.1 


00 


00 


- 


- 


1957 


38.6 


143 


37 0 


10.2 


71.0 


1 1 


8.0 


30 


21.0 


00 


0.0 


- 


- 


1958 


50.0 


192 


38 4 


12 7 


66 0 


2.5 


13.0 


42 


220 


00 


00 


- 


- 


1959 


132 9 


61 3 


46.1 


41 1 


67.0 


10 4 


17.0 


98 


16.0 


00 


00 


- 


- 


1960 


158.6 


63 7 


40.2 


41 4 


65.0 


11.5 


18.0 


10.2 


16.0 


0.3 


05 


- 


- 


1961 


175 0 


63 4 


36.3 


38.7 


61.0 


14 0 


220 


10.8 


17.0 


03 


0.5 


- 


- 


1962 


260.8 


83.6 


32 1 


52.7 


63.0 


15.9 


19.0 


14.2 


17 0 


03 


04 


- 


- 


1963 


320.8 


98.7 


30.8 


56.3 


57.0 


22.7 


23.0 


18 8 


19.0 


04 


0.4 


- 




1964 


354 6 


1112 


31 4 


60 1 


54.0 


23 4 


21.0 


26.7 


24.0 


0.4 


0.4 


- 


- 


1965 


416.0 


120.4 


28 9 


53.0 


440 


31.3 


26.0 


36.1 


30.0 


04 


03 


- 


- 


1966 


466 4 


124 3 


26.6 


52.2 


42.0 


32.3 


26.0 


39.8 


32.0 


01 


0 1 


- 


- 


1967 


465.1 


125 8 


27.1 


50 3 


40 0 


30 2 


24.0 


45 3 


36.0 


04 


03 


- 


- 


1968 


500 3 


134 5 


26 9 


53.8 


40.0 


350 


26.0 


444 


33.0 


03 


0.2 


- 


- 


1969 


432 6 


1153 


26 7 


45 0 


390 


300 


26.0 


40 4 


35 0 


02 


0.2 


- 


- 


1970 


462.5 


120.4 


26.0 


50 5 


41 9 


27.6 


23.0 


42 1 


34.9 


02 


0.2 


- 


- 


1971 


496 1 


98 8 


19.9 


36.6 


37 0 


21 7 


22.0 


39.5 


40.0 


04 


0.4 


- 


- 


1972 


600.7 


861 


14.3 


35.3 


41 0 


27.6 


320 


23 3 


27.0 


07 


0.8 


- 


- 


1973 


610.3 


62 2 


10.2 


24.3 


39.0 


17 4 


28.0 


193 


31 0 


06 


1 0 


- 


- 


1974 


645.7 


80 7 


12.5 


30 7 


38.0 


29.1 


36.0 


194 


24.0 


24 


30 


- 


- 


1975 


693 1 


74 0 


107 


28 1 


380 


21 5 


29.0 


22 2 


30.0 


1 5 


2.0 


- 


- 


1976 


724 4 


62.5 


8.6 


75 


120 


35.0 


56.0 


175 


28.0 


25 


40 


- 


- 


1977 


791.8 


74 3 


94 


9.7 


13.0 


43 1 


58.0 


178 


24.0 


37 


5.0 


- 


- 


1978 


857 3 


74 0 


86 


14 1 


190 


35 5 


48.0 


18 5 


25 0 


5? 


70 


- 




1979 


926 9 


80.0 


66 


160 


20 0 


36.8 


46 0 


20 8 


26.0 


64 


8.0 


- 




1980 


975 1 


77 2 


7.9 


169 


21 9 


32 3 


41.8 


20 3 


26 3 


76 


99 


- 


- 


1961 


' ,C'’5 3 


70 7 


68 


26 1 


36 9 


26 0 


368 


14 8 


21 0 


36 


5 5 


- 


-- 


1982 


999 1 


20 9 


2 1 


38 


183 


00 


00 


15 0 


71.8 


2 1 


100 




- 


1983 


1.101 7 


300 


2 ^ 


12 6 


42 7 


00 


0.0 


150 


50 0 


22 


73 


- 




1984 


1.306 9 


75 0 


57 


52 5 


70 0 


0 


00 


20 3 


27.1 


2? 


2 9 


- 


- 


1935 


1.507 1 


82 0 


54 


42 5 


51 8 


50 


6 1 


27 3 


33 3 


7 2 


88 






1986 


1 493 2 


846 


57 


44 7 


52 9 


54 


63 


26 5 


31 4 


80 


94 


- 


- 


1987 


1 .627 6 


99 0 


6 t 


50 8 


51 3 


95 


96 


27 3 


27 6 


11 4 


11 5 


- 




1983 


1 722 6 


139 2 


8 1 


76 4 


549 


190 


136 


30 3 


21 8 


135 


97 


- 


- 


1989 


1.885 9 


171 0 


9 ^ 


104 0 


60 8 


28 0 


164 


24 0 


14 0 


15 0 


88 


- 


- 


1990 


2.026 1 


204.3 


10 1 


1250 


61 2 


340 


165 


29 9 


14 6 


154 


7 5 


- 


- 


1991 


2.343 5 


322 0 


137 


194 3 


60 3 


47 0 


14 8 


33 8 


12 0 


23 * 


72 


182 


57 


1992 


2 571 3 


441 5 


172 


269 9 


61 1 


687 


I5fe 


50 2 


11 4 


34 5 


7.8 


18 1 


4 1 


1993 


2 749 7 


505 1 


184 


273 5 


542 


74.5 


148 


77 4 


153 


346 


69 


45 1 


89 


1994 


3.017 8 


569 0 


189 


323 6 


56 9 


98 2 


173 


59 9 


105 


346 


6 1 


52 6 


9.2 



•• Not applicable (not in EHR budget) 

NOTES “K-12 excludes informal science, and includes tee public science portion of Research on Teaenmo ana learning Other' 
includes activities such as EPSCoR, Faculty Awards lor Women Visiting Professorships for Women, and Minordv Research Centers 
SOURCES National Science Foundation M992I EHR Oirectorv of awards Fiscal year 1990 fNSF 92-75) Washington. DC: NSF. 
National Science Foundation H994) (Budget figures) Unpublished labulations 
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Appendix table 1-2 

Total budget obligations in fiscal year 1994 for mathematics, science, engineering, 
and technological education of 11 Federal agencies (dollars in millions): 1995 











Federal agency 






Level of school 


Total 

enacted 


National 

Science 

Foundation 


Dept, of 
Education 


Dept, of 
Health & 
Human Services 


Dept, of 
Defense 


Other seven 
agencies 


Grand total 


$2,612 


$610 


S524 


$712 


$540 


$226 


Kindergarten to i2tn 


771 


339 


333 


21 


26 


52 


Undergraduate 


426 


176 


10 


37 


145 


58 


Graduate 


999 


88 


27 


449 


369 


66 


Public understanding of science 
(informal science) 


416 


7 


154 


205 




50 



- Not available. 

NOTES. Other Federal agencies include the Departments of Agriculture. Commerce. Energy, and Interior: Smithsonian 
Institution. National Aeronautics and Space Administration, and Environmental Protection Agency. Because of 
definitional changes, these figures may not be compatible with previous analyses of this top'C. Agency figures may be 
different as result of evolving priorities for uses of funding, 

SOURCE. National Science and Technology Council (NSTC) Committee on Education and Training (CET) Budget 
Working Group. (1995). [Budget figures from departmental budget offices]. Unpublished tabulations. 
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Appendix table 1-3 

Number and percent of students enrolled in grades 1-12 and college, 
by race or ethnic origin; 1970 to 1993 



Level of school 


Race or ethnic origin 


1970 


1975 


1980 


1985 


1990 


1993 










Number {in thousands) 






Grades 1-12 


All races 


48.665 


46,129 


42.005 


40,845 


41,984 


44,126 




White 


41.361 


38.636 


34.566 


32,971 


33.520 


34.900 




Black 


6.702 


6,708 


6.459 


6,438 


6,602 


7.109 




Hispanic 


NA 


3.010 


3,411 


3,959 


4,738 


5.090 




Other races 


602 


785 


980 


1,436 


1.862 


2,117 


College 


All races 


7.413 


9,697 


10,180 


10.863 


11,303 


11,409 




White 


6,759 


8.516 


8,875 


9,334 


9,465 


9.366 




Black 


522 


948 


1,007 


1.049 


1,187 


1,261 




Hispanic 


NA 


411 


443 


579 


617 


867 




Other races 


132 


233 


298 


480 


'SSI 


782 










Percent 








Grades 1-12 


All races 


100 


100 


100 


100 


100 


100 




White 


85 


84 


82 


81 


80 


79 




Black 


14 


15 


15 


16 


16 


16 




Hispanic 


NA 


7 


8 


10 


12 


12 




Other races 


1 


1 


2 


4 


4 


5 


College 


All races 


100 


100 


100 


100 


100 


100 




White 


91 


88 


87 


86 


84 


82 




Black 


7 


10 


10 


10 


11 


1 1 




Hispanic 


NA 


4 


4 


5 


5 


6 




Other races 


2 


2 


3 


4 


6 


7 



NA Not available. 

NOTES' Persons of Hispanic origin may be of any race. Totals may not equal 100 percent as a result of rounding. 

SOURCES U.S. Bureau of the Census. (1 990). Schoo/ enrollment — social and economic characteristics of students 1989 
(Current Population Reports. Population Characteristics Series P-20. No 443) Washington. DC- U.S Government Printing Office. 
U.S. Bureau of the Census. (1991). School enrollment^socia! and economic characteristics of students: October 1990 (Current 
Population Reports. Population Characteristics Senes P-20. No 460) Washington. DC; U S Government Printing Office. U S 
Bureau of the Census (1994). School enrollment— social and economic characteristics oi students- October 1993 (Current 
Population Reports. Population Characteristics Senes P-20. No. 479). Washington. DC. U.S. Government Printing Office 
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Appendix table 1-4 

Children ages 5-17 speaking a language other than English at home, 
by English proficiency level: 1980 and 1990 





Number 


Percent 




Language proficiency level 


1980 1990 


1980 


1990 



All Children ages 5-17 


47.493.975 


45.342.448 


100 


100 


Children who speak a language 










other than English 


4,568.329 


6.322.934 


10 


14 



English proficiency level 
Very well 


2.670.957 


3.934.691 


59 


62 


Well 


1,235,088 


1.480,680 


27 


23 


Not well 


509,665 


761.778 


11 


12 


Not at all 


125,161 


145,785 


3 


2 



NOTES: Includes only children in households and excludes children in group quarters. Proficiency ievei reported by 
the householder completing the census form. 

SOURCES: U.S. Department of Commerce. (1980). 1980 Census of population, detailed population charactenstics: 

United States summary (PC 80-1 -D1 -A). Washington. DC: U.S. Bureau or the Census: U.S. Department of 
Commerce. (1990). 1990 Census of population (CPH-L-96). Washington, DC. U.S. Bureau of the Census. 
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Appendix table 1-5 




Education level of parents of elementary or secondary 
school students, by student race or ethnic origin: 1970 to 1993 



Education level 


Number (in thousands) 






Percent 






1970 


1900 


1990 


1993 


1970 


1980 


1990 


1993 










Students of all races 








Total 


48,016 


41,369 


39,923 


41,707 


99 9 


100.0 


100 1 


100 0 


0*8 years of school 


9,812 


5.921 


3,518 


2.653 


20.4 


14 3 


8.8 


64 


9-11 years of school 


9.079 


6.232 


4,691 


4.553 


18.9 


15.1 


11 6 


109 


High school graduate 


16.871 


15.743 


14,894 


14,094 


35.1 


38.0 


37.3 


33.8 


College 1 -3 years 


5.107 


6,127 


7.930 


10.813 


10.6 


14.8 


19.9 


25.9 


College graduate or more 


7,147 


7.346 


8.890 


9,593 


14.9 


17.8 


22.3 


23.0 










White students 








Total 


40.625 


34,050 


32.021 


33.124 


100 0 


100 0 


100.0 


100 0 


0-8 years of school 


7.258 


4,412 


2.628 


2,049 


17.8 


13.0 


82 


6.2 


9-11 years of school 


7,094 


4,358 


3,238 


3,030 


17.4 


12 8 


10 1 


9.1 


High school graduate 


15,262 


13,277 


11.905 


11,090 


37.4 


39.0 


37.2 


33.5 


College 1-3 years 


4,655 


5,260 


6.479 


8,704 


1 1.4 


15.4 


20.2 


26 3 


College graduate or more 


6,556 


6.743 


7,771 


8.250 


16.0 


19.8 


24.3 


24.9 










Black students 








Tolal 


6.602 


6,358 


6,155 


6,598 


100.1 


100.0 


100 0 


1000 


0-8 years cf school 


2.401 


1.326 


645 


360 


36.4 


20,9 


10.5 


5 5 


9-1 1 years of school 


1.910 


1.769 


1.335 


1,301 


28 9 


27.8 


21.7 


197 


High school graduate 


1.411 


2,175 


2.492 


2,522 


21.4 


34.2 


40 5 


38 2 


College 1-3 years 


421 


744 


1.090 


1.768 


6.4 


1 1 7 


17 7 


26 8 


College graduate or more 


459 


344 


593 


650 


70 


5 4 


96 


99 










Hispanic students 








Total 


NA 


3,347 


4.420 


4.704 


NA 


100 0 


99 9 


100 0 


0-8 years of school 


NA 


1.634 


1.677 


1.438 


NA 


48.8 


37 9 


30 6 


9-1 1 years of school 


NA 


493 


735 


943 


NA 


14 7 


166 


20 0 


High school graduate 


NA 


774 


1.184 


1.280 


NA 


23 1 


26 8 


27 2 


College 1-3 years 


NA 


293 


539 


728 


NA 


8 8 


122 


15 5 


College graduate or more 


NA 


153 


285 


315 


NA 


4 6 


64 


6 7 



NA* Not available. 

NOTES Data no! available for Hispanics before 1980 Persons of Hispanic origin may be of any race Numbers may not equal totals as a result 
of rounding _ _ 

SOURCES U.S Bureau of the Census (1971) School enrollment. October 1970 (Current Population Reports. Population Characteristics Series 
P-20. No. 222) Washington, DC U S. Government Printing Office. U S. Bureau of the Census. (1981) School enrollment-asocial and economic 
characteristics of students' October 1981 and 1980 (Current Population Reports. Population Characteristics Series P-20. No. 400). Washington 
DC- U.S. Government Printing Office. U S Bureau of the Census (1991). School enrollment^social and economic characteristics of students- 
October 1990 (Current Population Reports. Population Characteristics Series P-20. No 460) Washington DC; U S Government Printing Office. 
U S Bureau of the Census (1993) School enrollment— social ana economic characteristics oi students October 1992 (Current Population 
Reports, Population Characteristics Series P-20. No 474) Washington. DC US Government Printing Office. U.S Bureau of the Census (1994) 
School enrollment — social and economic characteristics of students' October 1993 (Current Population Reports. Current Population Senes P-20 
No 479) Washington DC U S Government Printing Office 
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Appendix table 1-6 

Number and percent of one- or two-parent families with children 
under age 18, by race or ethnic origin: 1970 to 1993 



Family characteristic 




Number (in thousands) 






Percent 






1970 


1980 


1990 


1993 


1970 


1980 


1990 


1993 


All families, total 


29.631 


32.150 


34.670 


36.058 


100 


100 


100 


100 


White 


26.115 


27 294 


28.294 


29.225 


100 


100 


too 


too 


Black 


3.219 


4.705 


5.087 


5.364 


100 


100 


100 


too 


Hispanic 


NA 


2.194 


3.429 


3.838 


100 


100 


100 


too 


One-parent families, lota! 


3.808 


6.920 


9,749 


10.901 


13 


22 


28 


30 


White 


2.638 


4.664 


6.389 


:.167 


10 


17 


23 


25 


Black 


1.148 


2.1 14 


3 081 


3 377 


36 


52 


61 


63 


Hispanic 


NA 


568 


1.140 


1.344 


NA 


26 


33 


35 


Two-parent families, total 


25.823 


25.231 


24.921 


25.157 


87 


78 


72 


70 


White 


23.477 


22.628 


21.905 


22,058 


90 


83 


77 


76 


Black 


2.071 


1.961 


2.006 


1,987 


64 


48 


39 


37 


Hispanic 


NA 


1.626 


2.289 


2.494 


NA 


74 


67 


65 



NA; Not available. 

NOTES: Persons of Hispanic origin may be ol any race. Numbers may not equal totals as a result of rounding. 

SOURCES. U.S. Bureau of the Census. (1992). Household and family charactenstics: March 1991 (Current Population Reports. 
Population Characteristics Series P-20. No. 458). Washington. DC: U.S. Government Printing Office; U.S. Bureau of the Census. (1993). 
Household and family charactenstics: March 1992 (Current Population Reports. Population Characteristics Series P-20. No. 467). 
Washington. DC: U.S. Government Printing Office: U.S. Bureau of the Census. (1994). Household and family charactenstics: March 
1993 (Current Population Reports. Population Characteristics Series P-20. No. 477). Washington. DC: U.S. Government Printing Office. 
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Appendix table 1-7 

Number and percent of white, black, and Hispanic children 
ages 6-17 below the poverty level: 1970 to 1993 



Race or 
ethnic origin 




Number (In thousands) 






Percent below poverty level 




1970 


1980 


1990 


1993 


1970 


1980 


1990 


1993 


Total 


6.932 


7,128 


6.848 


8.865 


14.3 


16.8 


17,6 


20.1 


White 


4.101 


4.336 


4.254 


5.369 


9.9 


12.4 


134 


15.4 


Black 


2.708 


2.544 


2.206 


2.999 


41.3 


40 4 


39 8 


42 6 


Hispanic 


NA 


NA 


1.545 


2.117 


NA 


NA 


36.7 


37.7 



NOTES: Poverty status of 1970. 1980. 1990. and 1993 as surveyed on a sample in March of 1971. 1981. 1991. and 1994. 
respectively. Persons of Hispanic origin may be of any race. 

SOURCES. U.S. Bureau of the Census. (1971). Characteristics of the low-income population; 1970 (Current Population Reports. 
Population Characteristics Series P-60. No. 18) Washington, DC: U S. Government Printing Office. U.S. Bureau of the Cer^sus. (1981). 
Characteristics of the population below the poverty level. 1980 (Current Population Reports, Population Characteristics Series P-60. 

No. 133). Washington. DC; U.S. Government Printing Office; U.S Bureau of the Census. (1991). Poverty in the United Stales: 199G 
(Current Population Reports, Population Characteristics Senes P-60. No 175). Washington. DC. U.S Government Printing Office: U.S 
Bureau of the Census. (1994). Official poverty statistics- 1993 (Current Population Reports. Population Characteristics Senes P-60, 

No. 188). Washington. DC: Government Printing Office. 
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Appendix table 2-1 

NAEP science proficiency: percent of students at or above selected 
anchor points, by age and race or ethnic origin, 1977 to 1992 



Age and race or 
ethnic origin 


Anchor 

point 


19 7 7 


19 8 2 


1986 


1990 


1992 


Difference 
1 977-1 992 


Difference 

1982-1992 


Age 17 


Total 


300 


41 7 


(0 9) 


37 3 


(0 9) 


41 3 


(1 4) 


43 3 


(1 3) 


46.6 


(1 5) 


4 9 (17) 


9.3 


(1 7) 




White 




47.5 


(0 7) 


43 9 


0 2) 


43 7 


(1 7) 


51 2 


(1 5) 


55 4 


(1 7) 


7 9 (1.8) 


115 


(2 1) 




Black 




7.7 


0.0) 


65 


(1.1) 


12.5 


(2 2) 


15.7 


(4 0) 


i4.1 


(2.5) 


6 4 (2.7) 


76 


(2.7) 




Hispanic 




18.5 


(2 1) 


11 1 


(2.0) 


14 8 


(2 9) 


21.1 


(3.3) 


23.0 


(3.8) 


4.5 (4 3) 


11 9 


(4 3) 




Total 


250 


81.6 


(0.7) 


76 6 


(1.0) 


80 7 


(1 3) 


81.2 


(0 9) 


83.3 


(1.2) 


1 7 (1.4) 


67 


(1 6) 




White 




88.2 


(0.4) 


84 9 


(0 9) 


87 8 


(1.4) 


89.6 


(0.8) 


90.5 


(1.0) 


2.3 (1 1) 


56 


(1 3) 




Black 




40 5 


(1 5) 


35.0 


(2.1) 


52 2 


(3 2) 


51.4 


(3.7) 


55.7 


(3.7) 


15 2 (4 0) 


20.7 


(4 3) 




Hispanic 




6^ 5 


(1 7) 


48.0 


(2 7) 


60 0 


(7 2) 


59 9 


(5 0) 


63.3 


(6 6) 


6.8 (6 8) 


20.3 


(7.1) 




Total 


200 


97.1 


(0 2) 


95,7 


(0 5) 


97.1 


(0.5) 


96 7 


(0 3) 


97 8 


(0.5) 


0.7 (0 5) 


2.1 


(0 7) 




White 




99.2 


(0.1) 


98.6 


(0.2) 


98 8 


(0.3) 


99 0 


(0.2) 


99 3 


(0 3) 


0 1 (0 3) 


0 7 


(0 4) 




Black 




83.6 


(1.3) 


79.7 


(1 9) 


90.9 


(2.1) 


88.3 


(1.9) 


92.1 


(1.8) 


8.5 (2.2) 


12.4 


(2.6) 




Hispanic 




93 1 


(1.7) 


86 9 


(2.9) 


93 3 


(2 4) 


91.9 


(2.2) 


94 6 


(2.6) 


1.5 (3.1) 


7.7 


(3.S) 


Age 13 


Total 


300 


1 1 1 


(0 5) 


96 


(0 7) 


9 1 


(0.9) 


11.2 


(0.6) 


12.0 


(0.8) 


0.9 (0.9) 


2.4 


(1.1) 




White 




1? 4 


(0.5) 


11 5 


(0 8) 


11 3 


(1.2) 


14.2 


(0.8) 


15.0 


(1.0) 


1.6 (1.1) 


3.5 


0.3} 




Black 




..2 


(0.4) 


08 


(0.3) 


1 1 


(0 4) 


1.5 


(0.5) 


1.8 


(0.8) 


0.6 (0 9) 


1.0 


(0.9) 




Hispanic 




1.8 


(0 8) 


2 4 


(0 9) 


1 5 


(0.7) 


3.3 


(0.8) 


3.3 


(1.3) 


1.5 (1.5) 


0.9 


(1.6) 




Total 


250 


48.8 


(1 1) 


50 9 


(1 6) 


52.5 


(1.6) 


56.5 


(1.0) 


61.3 


(1.1) 


12.5 (1.6) 


10.4 


(1.9) 




White 




56.5 


(0 9) 


58.3 


(1 4) 


61 0 


(1.7) 


66.5 


(1.2) 


71.1 


(1.3) 


14.6 (16) 


12.8 


(1 9) 




Black 




14.9 


(1.7) 


17 1 


(1.9) 


19 6 


(2.8) 


24.3 


(3.3) 


26.2 


(2.8) 


11.3 (3.3) 


9.1 


(3.4) 




Hispanic 




18 1 


(1.8) 


24.1 


(5.1) 


24.9 


(4.3) 


30.0 


(2.8) 


36.5 


(2.9) 


18.4 (3.4) 


12.4 


(5.9) 




Total 


200 


86.0 


(0.7) 


89.8 


(0.8) 


91 6 


(1.0) 


92.3 


(0.7) 


93.1 


(0.5) 


7.1 (0.9) 


3.3 


(0.9) 




White 




92.2 


(0.5) 


94.4 


(0.6) 


96 1 


(0.8) 


96.9 


(0.4) 


97.9 


(0.4) 


5.7 (0.6) 


3.5 


(0.7) 




Black 




57.3 


(2.4) 


68.6 


(2 4) 


73 6 


(3.0) 


77.6 


(3.6) 


73.8 


(2.8) 


16 5 (3.7) 


5.2 


(3.7) 




Hispanic 




62.2 


(2.4) 


75 5 


(3 3) 


76 7 


(3 2) 


80.2 


(2.9) 


86.2 


(2 6) 


24.0 (3 5) 


10.7 


(4 2) 


Age 9 


Total 


300 


3.2 


(0.3) 


23 


(0.7) 


30 


(0.5) 


3.1 


(0.3) 


3.4 


(0.3) 


0.2 (0.4) 


1.1 


(0.8) 




White 




3.9 


(0.3) 


29 


(0.9) 


3.8 


(0.6) 


3.9 


(0.4) 


4.3 


(0 4) 


0.4 (0.5) 


1.4 


(1.0) 




Black 




02 


(0.1) 


0.1 


(0 4) 


03 


(0.2) 


0.1 


(0.2) 


0 3 


(0.3) 


0.1 (0.3) 


0.2 


(0.5) 




Hispanic 




0.3 


(0.4) 


00 


(0.0) 


02 


(0 2) 


0.4 


(0.4) 


0.4 


(0.4) 


0.1 (0 6) 


0.4 


(0.4) 




Total 


250 


25 7 


(0 7) 


24 3 


(1 8) 


27.5 


(1.4) 


31.1 


(0.81 


32.8 


(1 0) 


7 1 (12) 


0.5 


(2.1) 




White 




3U.B 


(0.7) 


29.4 


(2 1) 


32 7 


(1.5) 


37.5 


0 1) 


39 4 


(1 1) 


8 6 (1.3) 


10.0 


(2 4) 




Black 




3.5 


(0.6) 


39 


(1 3) 


8.3 


(1.5) 


8.5 


0 1) 


9.2 


(1.4) 


5 7 (15) 


5.3 


(1.9) 




Hispanic 




8.8 


7) 


4.2 


(2 7) 


10.7 


(2 4) 


11.6 


(2.1) 


11.7 


(1.8) 


2.9 (2.5) 


7.5 


(3.2) 




Total 


200 


68 0 


0 1) 


70 7 


(1 9) 


72 0 


(1.1) 


76.4 


(0.9) 


78.0 


(1.2) 


10 0 (1 6) 


7.3 


(2.2) 




White 




76.8 


(0 7) 


78.4 


(2.0) 


78 9 


(1.0) 


84.4 


(0 7) 


85.5 


(0.9) 


8.7 (1.1) 


7.1 


(2.2) 




Black 




27.2 


0 5) 


38.9 


(2 7) 


46 2 


(2 3) 


46.4 


(3.1) 


51.3 


(3 5) 


24.1 (3.8) 


12.4 


(4.4) 




Hispanic 




42.0 


(3 1) 


40 2 


(6.1) 


50 1 


(3.7) 


56.3 


(3.7) 


55.5 


(4.3) 


13.5 (5.3) 


15.3 


(7 5) 



NOTE. Standard errors appear in parentheses 

SOURCE Mullis. I V S.. et al. (1994) NAEP 1992 trends in acadenvc progress (Report No 23-TR01) Washington. DC National Center tor 
Education Statistics 
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Appendix table 2>2 

NAEP mathematics proficiency: percent of students at or above selected anchor 
points, by age and race or ethnic origin, 1978 to 1992 



Age and race or 
ethnic origin 


Anchor 

point 


1978 


1982 


1986 


1990 


Difference Difference 

1992 1978-1992 1982-1992 


Age 17 


Total 


300 


51 5 


(1 1) 


48 5 


(13) 


51 7 


(1 4) 


56 1 


(1 4) 


59 1 


(1 3) 


7.6 


(1.7) 


10.6 


(1.8) 




White 




57.6 


(1 1) 


54.7 


(14) 


59.1 


(1.7) 


63.2 


(1.6) 


66.4 


(1.4) 


8.8 


(1.8) 


11.7 


(2.0) 




Black 




168 


{1 6) 


17.1 


(1.5) 


20 8 


(2 8) 


32.8 


(4.5) 


29.8 


(3.9) 


13.0 


(4.2) 


12 7 


(4.2) 




Hispanic 




23 4 


(2.7) 


21.6 


(2 2) 


26.5 


(4.5) 


30.1 


(3.1) 


39.2 


(4 9) 


158 


(5.6) 


17.6 


(5.4) 




Total 


250 


92 0 


(0.5) 


93.0 


(0.5) 


95.6 


(0.5) 


96.0 


(0.5) 


96.6 


(0.5) 


4.6 


(0.7) 


3.6 


(0.7) 




White 




95.6 


(0.3) 


96.2 


(0.3) 


98.0 


(0.4) 


97.6 


(0.3) 


98.3 


(0.4) 


2.7 


(0.5) 


2.1 


(0.5) 




Black 




70.7 


(1.7) 


76 4 


(1.5) 


85.6 


(2.5) 


92.4 


(2.2) 


89.6 


(2.5) 


18.9 


(3 0) 


13.2 


(2.9) 




Hispanic 




78.3 


(2.3) 


81.4 


(1.9) 


89.3 


(2.5) 


85.8 


(4.2) 


94.1 


(2.2) 


15 8 


(3.2) 


12.7 


(2.9) 




Total 


200 


98.8 


(0.1) 


99.9 


(0 0) 


99.9 


(0.1) 


100.0 


(0.1) 


100 0 


(0.0) 


1.2 


(0.1) 


0 1 


(0.0) 




White 




100.0 


(0.0) 


100 0 


(0.0) 


100.0 


(0.1) 


100.0 


(0.0) 


100 0 


(0.0) 


0.0 


(0.0) 


0.0 


(0 0) 




Black 




98 8 


(0 3) 


99.7 


(0.2) 


100.0 


(0.2) 


99.9 


(0.2) 


100 0 


(0.1) 


1.2 


(0.3) 


0 3 


(0 2) 




Hispanic 




99.3 


(0.4) 


99.8 


(0.3) 


99 4 


(1.2) 


99.6 


(0.7) 


100.0 


(0 0) 


07 


(0 4) 


0.2 


(0.3) 


Age 13 


Total 


300 


18.0 


(0.7) 


17.4 


(0.9) 


15 8 


(1.0) 


17.3 


(1.0) 


18.9 


(1.0) 


0.9 


(1.2) 


1 5 


(1.3) 




White 




21.4 


(0.7) 


20 5 


(1.0) 


18.6 


(1.2) 


21.0 


(1.2) 


22.8 


(1.3) 


1.4 


(1.5) 


2.3 


(1.6) 




Black 




2.3 


(0.5) 


2.9 


(1.0) 


4.0 


(1 4) 


3.9 


(1.6) 


4.0 


(0.7) 


1.7 


(0.9) 


1.1 


(1.2) 




Hisoanic 




4 0 


(1.0) 


6.3 


(1.0) 


5.5 


(1.1) 


6.4 


(1.7) 


7.0 


(1.2) 


3.0 


(1.6) 


0.7 


(1.6) 




Total 


250 


64.9 


(1.2) 


71.4 


(1.2) 


73.3 


(1 6) 


74.7 


(1.0) 


77.9 


(1.1) 


13 0 


(1.6) 


6.5 


(1.6) 




White 




72.9 


(0.9) 


78 3 


(0 9) 


78.9 


(1.7) 


82.0 


(1.0) 


84.9 


(1 1) 


12.0 


(1.4) 


6.6 


(1 4) 




Black 




28 7 


(2 1) 


37.9 


(2.5) 


49.0 


(3 7) 


48.7 


(3.6) 


51.0 


(2.7) 


22.3 


(3 4) 


13 1 


(3.7) 




Hispanic 




36.0 


(2.9) 


52.2 


(2.5) 


56.0 


(5.0) 


56.7 


(3.3) 


63 3 


(2 7) 


27.3 


(4.0) 


11.1 


(3.7) 




Total 


200 


94 6 


(0 5) 


97.7 


(0 4) 


98 6 


(0.2) 


98.5 


(0.2) 


98.7 


(0.3) 


4 1 


(0.6) 


1 0 


(0.5) 




White 




97 6 


(0.3) 


99 1 


(0 1) 


99 3 


(0.3) 


99 4 


(O.IJ 


99 6 


(0.2) 


2.0 


(0 4) 


0.5 


(0.2) 




Black 




79.7 


(1.5) 


90.2 


(1 6) 


95.4 


(0.9) 


95 4 


(1 1) 


95 0 


(1 41 


15.3 


(2.1) 


4.8 


(2.1) 




Hispanic 




86 4 


(0.9) 


95.9 


(0 91 


96 9 


(1 4) 


96.8 


(1 1) 


98 1 


(0 7) 


11.7 


(1 1) 


2.2 


(1 n 


Age 9 


Total 


300 


0.8 


(0.1) 


06 


(0.1 1 


0.6 


(0.2) 


1 2 


(0.3) 


1.2 


(0 3) 


04 


(0 3) 


0.6 


(0.3) 




White 




0 9 


(0 2) 


06 


(0 1) 


08 


(0 3) 


1 5 


(04i 


1 4 


(0 3) 


05 


(0 4) 


08 


(0 3) 




Black 




0 0 


(0 1) 


00 


(0 1) 


0 1 


(Oil 


0 1 


(0 1) 


0 1 


(0.1) 


0 1 


(0 1) 


0 1 


(0 1) 




Hispanic 




0 2 


(0.5) 


0.0 


(0.0) 


0 1 


(0.2) 


0.2 


(0.2) 


0 1 


(0 5) 


-0 1 


(0.7) 


0 1 


(0.5) 




Total 


250 


19 6 


(0 7) 


18.8 


(1 0) 


20 7 


(0 9) 


27 7 


(0.9) 


27 8 


(0 91 


8.2 


(1 1) 


90 


(1.3) 




White 




22 9 


(0 9) 


21 8 


(1 1i 


24 6 


(1 0) 


32 7 


(1 0) 


32 4 


(1 0) 


9 5 


(1.3I 


106 


(1 5) 




Black 




4.1 


(0 6) 


4 4 


(0 8t 


56 


(0 9) 


9 4 


0 7) 


9 6 


(1 41 


5.5 


(15) 


52 


(1.6) 




Hispanic 




9 2 


(2 5) 


7.8 


(1 71 


7 3 


(2 8) 


11 3 


(3 5) 


11 7 


(2 5) 


2 5 


(3.5) 


3 9 


(3.0) 




Total 


200 


70 4 


(0 9) 


71 4 


(1 2) 


74 1 


(1 2) 


81.5 


(1 0) 


81 4 


(0 8) 


11 0 


(1 2) 


10 0 


(1 4) 




White 




76.3 


(1 0) 


76 8 


(1 2i 


79 6 


(1.3) 


86.9 


(0 9) 


86 9 


(0 7) 


106 


(1.2) 


10 1 


(14) 




Black 




42 0 


(1 4) 


46 1 


(2 4) 


53 4 


(2 5) 


60 0 


(2 8) 


59.8 


(2.8) 


17 8 


(3 1) 


13 7 


(3 7) 




Hispanic 




54.2 


(2.8) 


55.7 


(2.3) 


57 6 


(2.9) 


68 4 


(3.0) 


65.0 


(2 9) 


108 


(4 0) 


93 


(3.7) 



NOTE Standard errors appear m parentheses 

SOURCE Mullis. I V S , et al (19'^'' NAEP 1992 trends in academic progress (Report No 23-TROl) Washington. DC National Center for 
Education Statistics 
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Appendix table 2-3 

Percent of eighth-grade mathematics students performing at each 
proficiency level, by race or ethnic origin and socioeconomic status: 1988 



Proficiency level and race Socioeconomic status 

or ethnic origin of student Total Low Middle High 



Percent performing below basic level 



White 


15 5 


(0 7) 


25 8 


(2.0) 


16.1 


(0 9) 


3.2 


(0 8) 


Black 


28.9 


(1 9) 


33.4 


(3 1) 


26.6 


(2 7) 


20.1 


(4 8) 


Hispanic 


27.6 


(1.8) 


32.8 


(2.8) 


24 8 


(2.8) 


14.0 


(4.3) 


Asian 


13.4 


(2.0) 


27.6 


(6.0) 


13.0 


(3.0) 


6.4 


(2.3) 


Percent performing at basic level 


White 


37 9 


(0 9) 


48 1 


(2.2) 


41.3 


(1 3) 


25 8 


i1.3) 


Black 


49 4 


(2.1) 


51.3 


(3.3) 


50.9 


(3 1) 


34 7 


(5 6) 


Hispanic 


46.8 


(2.0) 


49.3 


(2.9) 


46.6 


(3,2) 


36 5 


(5.9) 


Asian 


30 7 


(2 7) 


38.3 


(6.5) 


39.5 


(4 3) 


15.9 


(3.4) 


Percent performing at intermediate level 


White 


24.3 


(0 8) 


19.4 


(1 8) 


24.8 


(1.1) 


26.3 


(1 3) 


Black 


16.5 


(1.6) 


13.0 


(2.2) 


18.0 


(2.4) 


24 2 


(5.1) 


Hispanic 


16.9 


(1.5) 


13.5 


(2.0) 


18.9 


{2.5) 


24.2 


(5 3) 


Asian 


21.2 


(2.4) 


15.7 


(4.9) 


21.4 


(3.6) 


23.8 


(4 0) 


Percent performing at advanced level 


White 


22.4 


(0.7) 


6.8 


(1.1) 


17.9 


(1.0) 


39.8 


(1.5) 


Black 


5.3 


(0.9) 


2.3 


(1.0) 


4.6 


(1.3) 


21.0 


(4.8) 


Hispanic 


8.7 


(1 2) 


4.3 


(1.2) 


9.7 


(1.9) 


25.4 


(5.3) 


Asian 


34.7 


(2.8) 


18.5 


(5.2) 


26.0 


(3.9) 


53.9 


(4.7) 



NOTES Persons of Hispanic origin may be of any race. Standard errors appear in parentheses. 

SOURCE Rock. D.A . Pollack. J M.. & Hafner A (1991) The tested achievement of the national education longitudinal 
study of the i988 eighth grade class (NCES 91-460). Washington. DC. U.S. Department of Education. 
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Appendix table 2-4 

Average percent of questions answered correctly on the NAEP mathematics 
exam, by type of question, race or ethnic origin, and age: 1992 



Type of question and race or ethnic origin 


Age 


9 


Age 1 3 


Age 17 


Extended constructed response 


White 


20 


(0.8) 


10 (0.6) 


10 (0.5) 


Black 


5 


(0.7) 


2 (0.3) 


4 (0.7) 


Hispanic 


7 


(1.0) 


3 (0.5) 


4 (0.6) 


Shod constructed response 


White 


47 


(0.6) 


59 (0.6) 


44 (0.6) 


Black 


24 


(0.8) 


36 (0.9) 


26 (0.9) 


Hispanic 


31 


(0.7) 


42 (0.7) 


32 (0.9) 


Multiple choice 


White 


53 


(0.5) 


60 (0.5) 


59 (0.4) 


Black 


38 


(0-6) 


42 (0.6) 


46 (0.9) 


Hispanic 


42 


(0-7) 


46 (0.7) 


49 (1.0) 



NOTES' Standard errors appear in parentheses Persons of Hispanic origin may be of any race. 

SOURCE- Dossey. J.A.. Mullis. i.V.S.. & Jones. C.O. (1993). Can students do mathematical problem solving'’ Results from 
constructed- response questions in NAEPs 1992 mathematics assessment Washington. DC: U.S. Depaament of Education 
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Appendix table 2-5 

NAEP science proficiency, by percent of students at or above selected 
anchor points, sex, and age: 1977 to 1992 







Anchor 
















Difference 


Sex and 


age 


point 


1977 


19 8 2 


1986 


1990 


1992 


1977 to 1992 


Age 17 


Male 


300 


48 8 (1 1) 


*15 2 (1 2) 


48 8 


(2 1 ) 


48 2 (1 6) 


50 9 


(2.0) 


2 1 


(2 31 




Female 




34 8 (1.0) 


29 9 (1 2j 


34 1 


(1.5) 


38 7 (1 7) 


42.0 


(1 7) 


7 2 


(2.0) 




Male 


250 


85.2 (0 7) 


81 2 (1 2) 


82 4 


(1 4) 


82 5 (1.2) 


85 0 


(1.4) 


-0 2 


(1 6) 




Female 




78 0 (1 0) 


72 2 (1 3) 


79 1 


(1 7) 


79 9 (1 4) 


81 6 


(1 4) 


36 


0 7) 


Age 13 


Male 


250 


52.3 (1.3) 


56.2 (1.8) 


57.3 


(2 1) 


59 8 (1.3) 


62 9 


(1 4) 


106 


(1.9) 




Female 




45 4 (1 2) 


46 0 (1 6) 


47 7 


(1 7) 


53.3 (1.4) 


59 6 


(1-4) 


14 2 


(1 8) 


Age 9 


Male 


200 


69 5 (1.2) 


69 7 (2 0) 


74 1 


(1 4) 


76 3 (1 2) 


80.4 


(1 4) 


10 9 


(1.8) 




Female 




66 5 (1 1> 


71 8 (2 2) 


70 0 


(1.3) 


764 (1 1) 


75 7 


(1 2) 


92 


(1 6) 



NOTE Standard errors appear m parentheses 

SOURCE. Mulhs. I V S . et al. (1994) NAEP 1992 trends m academic progress (Report No 23-TR01) Washington. 
DC National Center for Education Statistics 
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Appendix table 2-6 

NAEP mathematics proficiency, by percent of students at or above 
selected anchor points, sex, and age: 1978 to 1992 



Anchor Difference 



Sox and age 


point 


1978 


19 8 2 


1986 


1990 


19 92 


1978 


-1 9< 


Age 17 
























Male 


300 


55.1 (1.2) 


51.9 


(1.5) 


54 6 (1 8) 


57.6 (1 4) 


60.5 (1.8) 


5.4 


(2.2) 




Femaie 




48.2 (1 3) 


45.3 


(1.4) 


48 9 (1.7) 


54.7 (1.8) 


57.7 (1.6) 


95 


(2.1) 




Male 


250 


93.0 (0.5) 


93.9 


(0.6) 


96.1 (0 6) 


95.8 (0.8) 


96.9 (0.6) 


3.9 


(0.8) 




Female 




91.0 (0.6) 


92.1 


(0.6) 


95.1 (0.7) 


96 2 (0.8) 


96.3 (0.8) 


53 


(1.0) 


Age 13 
























Mate 


250 


63.9 (1.3) 


71.3 


(1.4) 


73.8 (1 8) 


75.1 (1.8) 


78 1 (1.6) 


142 


(2.1) 




Female 




65.9 (1.2) 


71 4 


0.3) 


72.7 (1.9) 


74.4 (1.3) 


777 (1.1) 


1 1.8 


(1.6) 


Age 9 
























Male 


200 


68.9 (1.0) 


68.8 


(1 3) 


74.0 (1.4) 


80.6 (1.0) 


81.9 (1 0) 


13.0 


(1.4) 




Female 




72.0 (1.1) 


74.0 


(1.3) 


74.3 (1.3) 


82.3 (1.3) 


80.9 (1.1) 


8.9 


(1 6) 



NOTE: Standara errors appear in parentheses. 

SOURCE: Mullis, t.V.S., et al. M994). NAEP 1992 trends in academic progress (Report No. 23-TROl). Washington. DC: 
National Center for Education Statistics. 
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Appendix table 2-7 

lAEP science scores for selected countries at 

5th percentile, mean, and 95th percentile, by age: 1991 



Age and country 


5th Percentile 


Mean (average) 


95th Percentile 


Age 13 
















Ireland 




36.1 


(0.8) 


63 3 


(0.6) 


88 9 


(0.0) 


United States 




40.3 


(4.9) 


67.0 


(1.0) 


91 7 


(0 0) 


Spain 




43.5 


(0.7) 


67.5 


(0.6) 


86.9 


(0.0) 


Scotland 




38.9 


(1.2) 


67.9 


(0.6) 


91 7 


(0.0) 


France 




40.3 


(1.4) 


68.6 


(0.6) 


91.7 


(0.0) 


Canada 




43.1 


(0.0) 


68.8 


(0.4) 


90 3 


(1.0) 


Israel 




42.4 


(2.8) 


69.7 


(0.7) 


91.7 


(0 0) 


Italy 




44.4 


(0.0) 


69.9 


(0.7) 


91.7 


(0.0) 


Slovenia 




44.4 


(0.0) 


70.3 


(0.5) 


91 7 


(0.0) 


Soviet Union 




44.4 


(2.2) 


71 3 


(1.0) 


93 1 


(3.1) 


Hungary 




45.8 


(1.6) 


73.4 


(0.5) 


94.4 


(0 0) 


Switzerland 




50.0 


(0.7) 


73.7 


(0.9) 


94.4 


(0.0) 


Taiwan 




43.1 


(1.4) 


75.6 


(0.4) 


95.8 


(0.0) 


Korea 




50.0 


(4.8) 


77.5 


(0.5) 


95.8 


(0.0) 


Age 9 
















Ireland 




29 3 


(1.6) 


56.5 


(0.7) 


81.0 


(1.8) 


Slovenia 




35.1 


(0.2) 


57 7 


(0.5) 


79.0 


(0.0) 


Israel 




36.2 


(1.4) 


61.2 


(0.7) 


86.2 


(0.0) 


Soviet Union 




39.7 


(1.5) 


61.5 


(1.2) 


86.2 


(2.4) 


Spain 




36.2 


(0.0) 


61.7 


(0.7) 


84.5 


(0.0) 


Hungary 




38 5 


(0 7) 


62 5 


(0.5) 


84 2 


(2.9) 


Canada 




37.9 


(1.1) 


62 8 


(0.4) 


84 5 


(0.0) 


United States 




36 2 


(1.7) 


64 7 


(0.9) 


87 9 


(0.0) 


Taiwan 




39 7 


(0 0) 


66.7 


(0.5) 


89 7 


(0 0) 


Korea 




44 8 


(0.4) 


67 9 


(0.5) 


87 9 


(0.0) 


NOTE Standard errors apoea 
SOURCE 3ypee. R W . et ai 
Testing Service 


r in parentheses 
(1994). Science- 


Measuring U.S students' success Princeton. NJ Educational 
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lAEP mathematics scores for selected countries at 
5th percentile, mean, and 95th percentile, by age: 1991 


Age and country 


5th Percentile 


Mean I 


(average) 


95th Percent] le 


Age 13 














United States 


24 0 


(0 6) 


55.3 


(1 0) 


90.7 


(0.1) 


Spam 


20 6 


(0 5) 


55.4 


(0 8) 


04.7 


(1 3) 


Slovenia 


27.1 


(4 4) 


57.1 


(0.8) 


08.0 


(2 6) 


Ireland 


26.0 


(1 T) 


60.5 


(0 9) 


90.7 


(0.0) 


Scotland 


29.0 


(3 9) 


60.6 


(0.9) 


90.7 


(0.0) 


Canada 


32.0 


(0 0) 


62.0 


(0 6) 


91.8 


(4 3) 


Israel 


30.7 


(0.9) 


63.1 


(0 8) 


90.7 


(0.0) 


Italy 


32.4 


(1 5) 


64.0 


(0.9) 


91.0 


(0.5) 


France 


30 7 


{0 0) 


64.2 


(0.8) 


92.0 


(5 3) 


Hungary 


32.4 


(2.3) 


68.4 


(0.8) 


96.0 


(0.0) 


Soviet Union 


35,2 


(1 4) 


70.2 


(1.0) 


94.7 


(0 0) 


Switzerland 


42.7 


(0 8) 


70.0 


(1.3) 


94.7 


(0.0) 


Taiwan 


26.7 


(0 6) 


72.7 


(0,7) 


90.7 


(0.0) 


Korea 


33.3 


(2.0) 


73.4 


(0,6) 


97.3 


(1.9) 


Age 9 














Slovenia 


27,7 


(1.0) 


55,0 


(0.6) 


84.5 


(0.0) 


United States 


24.6 


(0.0) 


58.4 


(1.0) 


90.2 


(2.3) 


Canada 


28.3 


(2,5) 


59,5 


(0.5) 


88.5 


(0.0) 


Ireland 


24.6 


(0.4) 


60.0 


(0.8) 


90.2 


(0.0) 


Spain 


26.8 


(1 8) 


61,9 


(1.0) 


90.2 


(2.4) 


Israel 


30.4 


(2.0) 


64,4 


(0,7) 


91.0 


(0.0) 


Soviet Union 


30.0 


(1.0) 


65,9 


(1,3) 


93,4 


(2,3) 


Taiwan 


32.1 


(4.6) 


68.1 


(0.8) 


95.1 


(0.0) 


Hungary 


33.3 


(1 5) 


68,2 


(0.6) 


93.4 


(0.0) 


Korea 


41.0 


(2.0) 


74.0 


(0,6) 


95,1 


(0.0) 



NOTE; Standard errors appear in parentheses. 

SOURCE Dossey. J A . et al. (1994). Mathematics: How do U S. students measure up? Princeton. NJ. 
Ed"cational Testing Service. 
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Appendix table 3*1 

Percent of states imposing graduation requirements in mathematics: 1974 to 1992 



Years 

required 


1974 


1980 


1983 


1985 


1987 


1989 


1990 


1992 


Total 


100 


100 


100 


100 


100 


100 


100 


100 


None 


29 


27 


24 


12 


12 


10 


12 


14 


0.5-0 9 


0 


0 


0 


0 


0 


0 


0 


0 


1 0-1 9 


55 


55 


18 


4 


4 


2 


2 


0 


2.0-2 9 


14 


16 


51 


67 


65 


65 


65 


61 


3.0-39 


2 


2 


8 


18 


20 


22 


22 


25 


4.0 


0 


0 


0 


0 


0 


0 


0 


0 



NOTES: All 50 stales and the District of Columbia are included in this table. Totals may not equal 100 percent as a result of rounding. Some states 
required an additional year of coursework in either science or mathematics. This table counts such a requirement as one-half year m each subject. 
SOURCES: Stecher. B. (1991). Describing secondary curriculum in mathematics and science: Current conditions and future indicators (N-3406- 
NSF) A RAND note presented to the National Science Foundation. Ariinglon, VA: Blank. R. K. & Gruebel. D. (1993). Sfafe indicators of science 
and mathematics education 1993 Washington. DC: Council of Chief State School Officers. 
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Appendix table 3-2 

Average number of minutes per day spent teaching each subject 
to self-contained classes, by grade range: 1977 to 1993 



Grade range 


Year 


Reading 


Mathematics 


Science 


Grades 1-3 


1977* 


95 (1.6) 


41 (0 6) 


17 (0.2) 




1936 


84 (1.6) 


46 (0.6) 


20 (0 4) 




1993 


85 (2 1) 


50 (0 7) 


24 (0.7) 


Grades 4-6 


1977 


66 (1.3) 


51 (0 4) 


28 (0.6) 




1986 


63 (1.3) 


52 (0 6) 


29 (1.0) 




1993 


61 (1.8) 


53 (1 1) 


36 (2.1) 



' The survey used estimates for teachers ot grades K-3 

NOTES. Self-contained refers to teachers who are responsible for teaching most or all of their academic subjects in one 
class. Standard errors appear in parentheses. 

SOURCES: Weiss. I.R. (1987). Report of the 1985^86 national survey of science and mathematics education 
Research Triangle Park. N(3. Research Triangle Institute; Weiss. I R . Matti. M C . & Smith. P S (1994) Report ol the 
1993 national survey of science and mathematics education Chapel Hill NC Horizon Research, inc 
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Appendix table 3-3 

Mean number of credits earned by high school graduates in each 
subject field: 1982 to 1992 



Subject 


1982 


1987 


1990 


1992 


English 


3.8 (0.03) 


4 0 (0 02) 


4.1 (0.04) 


4 2 (0 02) 


History or social studies 


3 1 (0.02) 


3 3 (0.04) 


3.5 (0.03) 


3.5 (0.02) 


Mathematics 


2 6 (0 02) 


3 0 (0.03) 


3.1 (0.03) 


3 3 (0 02) 


Science 


2 2 (0 02) 


2.6 (0 05) 


2.9 (0.03) 


3 0 (0.03) 


Foreign language 


1 1 (0.03) 


1.5 (0.05) 


1.6 (0.04) 


1.8 (0.04) 


Computer science 


0.1 (0.01) 


0.0 (0.02) 


0.0 (0.02) 


0 6 (0.01) 



NOTES. Standard errors appear in parentheses. Credits are measured in Carnegie Units. 

SOURCES: Legum. S . et ai. (1993T The 1990 high schc--} transcript study tabulations: Comparative data on credits 
earned and demographics for 1990. 1987. and 1982 hi^'\ school graduate (NCES 93*423). Washington. DC. National 
Center for Education Statistics; National Center for Education Statistics. n992). National education longitudinal study 
of 1988. Second teacher follow-up study. Unpublished tabulations 
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Appendix table 3-4 

Percent of high school graduates earning minimum credits in science 
courses, by sex, and race or ethnic origin: 1982 to 1992 



Course 


Year 


Total 


Male 


Female 


White 


Black 


Hispanic 


Any science 


1982 


97.6 


97.5 


97.7 


97.7 


98.6 


95.9 




1987 


98.7 


98.4 (0.4) 


99.0 (0.3) 


98.7 (0.4) 


98.7 (0.4) 


98.5 (0.6) 




1990 


99.4 


99.2 (0.3) 


99.7 (0.1) 


99.5 (0.2) 


99.0 (0.7) 


99.3 (0.3) 




1992 


99.6 


99.5 


99.7 


99.5 


100.0 


99.7 


Biology 


1982 


78.7 


76.5 


80.6 


80.1 


75.3 


73.2 




1987 


88.3 (0.9) 


87.0 (1 2) 


89.7 (0 7) 


89.2 (1 0) 


86.2 (1 7) 


85.4 (1.7) 




1990 


91.6 (0 9) 


90.4 (1 0) 


92.7 (0 9) 


92.0 (1.0) 


91.0 (2.3) 


90.3 (1.4) 




1992 


93.0 


91.9 


94.2 


93.5 


92.2 


91.2 


Chemistry 


1982 


31.6 


32.4 


30 9 


34 7 


22.5 


16.7 




1987 


44.8 (1.1) 


45.9 (1.3) 


43.7 (1 2) 


47.7 (1 2) 


29.8 (1 7) 


29.4 (1.5) 




1990 


49.6 (1.3) 


48.8 (1.4) 


50.4 (1.4) 


52.3 (1 4) 


40.3 (2.2) 


38 8 (2 8) 




1992 


55.5 


54.2 


55.8 


58.0 


45.9 


42.6 


Physics 


1982 


13.5 


17.9 


9.4 


15.3 


6.8 


55 




1987 


19.5 (0.9) 


24.6 (1 0) 


14 8 (09) 


20.9 (1.0) 


10 1 (1.1) 


9.8(1 1) 




1990 


21.5 (0 8) 


25.5 (0.9) 


17.8 (0.9) 


23.1 (0.9) 


14.5 (1.9) 


13.0 (1,3) 




1992 


24.7 


28.2 


21.4 


25.9 


17.6 


15.7 



NOTES: Standard errors appear in parentheses. Standard errors are not available for 1982 and 1992. Because of the use of a 
different editing procedure, the statistics shown for 1982 differ slightly from previously published figures. Credits are measured in 
Carnegie Units. 

SOURCES. Legum. S . et al (1993). The 1990 high school transcript study tabulations: Comparative data on credits earned and 
demographics for 1990. 1937. and 1982 high school graduates iNCES 93*423) Washington. DC National Center for Education 
Statistics: Smith. T M el al. (1994) The condition of education. 1994 (NCES 94-149). Washington. DC. National Center for 
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Appendix table 3-5 

Percent of high school graduates earning minimum credits in 
mathematics courses, by sex, and race or ethnic origin: 1982 to 1992 



Course 


Year 


Total 


Male 


Female 


White 


Black 


Hispanic 


Any mathematics 


1982 


99.0 


99.4 


98.7 


99.1 


99.6 


98.6 




1987 


99.4 


99.3 (0.2) 


99.4 (0.1) 


99.3 (0.2) 


99.5 (0.2) 


99.4 (0.2) 




1990 


99.6 


99.4 (0.2) 


99.7 (0.1) 


99.7 (0.1) 


98.7 (0.7) 


99.8 (0.2) 




1992 


99 6 


99.3 


99.9 


99.7 


99 1 


99.8 


Algebra 1 


1982 


68.4 


66.4 


70.4 


71.1 


61.1 


59.9 




1987 


76 3 (0.8) 


75.3 (0.9) 


77.2 (0.9) 


77.7 (1.1) 


70 7 (1.2) 


73.1 (1.6) 




1990 


77.3 (1.2) 


75.6 (1.2) 


78.8 (1.4) 


77.2 (1.4) 


77.6 (2.1) 


81.4 (2.1) 




1992 


79.4 


80.0 


78.9 


79.6 


78.0 


84.4 


Geometry 


1982 


48.4 


48.3 


48.5 


53.9 


30 3 


29.0 




1S87 


61.5 (0.9) 


61.2 (1.2) 


61.7 (1.0) 


65.1 (1.2) 


44 0 (1.9) 


40.2 (1.7) 




1990 


64.7 (1.3) 


63.9 (1.5) 


65.4 (1.3) 


67.2 (1.4) 


56.3 (2.7) 


54 4 (2.8) 




1992 


70.4 


69.0 


71.7 


72.6 


60.4 


62.9 


Algebra II 


1982 


36.9 


37.5 


36.3 


40.5 


26.2 


22.5 




1987 


47.1 (1.8) 


45.8 (1,9) 


48.4 (1.9) 


51.9 (1.9) 


32.4 (1.5) 


30.2 (2.0) 




1990 


49.2 (1.4) 


47.8 (1.5) 


50.5 (1.5) 


52.4 (1.7) 


39.0 (2-9) 


38.6 (2.7) 




1952 


56.1 


54.0 


58.1 


59.2 


40.9 


46.9 


T rigonometry 


1982 


12.2 


13.3 


11.2 


13.8 


6.3 


6.8 




1987 


19.0 (1.5) 


20.3 (1.8) 


17.8 (1.4) 


20.9 (1.8) 


10.9 (1.1) 


9.9 (0.9) 




1990 


18.4 (1.3) 


18.4 (1.4) 


18.3 (1.3) 


19.6 (1.4) 


14.1 (1.9) 


11.0 (1.5) 




1992 


21 1 


21 4 


20.8 


22 5 


130 


15.2 


Calculus 


1982 


4.3 


4.7 


4.0 


5.0 


1.4 


1.6 




1987 


6 2 (0.4) 


7.7 (0.6) 


4.7 (0.4) 


5.9 (0.4) 


2 3(0 4) 


3.6 (0.7) 




1990 


6.6 (0.5) 


7 7(0.6) 


5.6 (0.4) 


7.0 (0.5) 


2 8 (0.5) 


3 9 (0.7) 




1992 


10 1 


103 


9.8 


10.7 


6.9 


4.7 



NOTES. Standard errors appear in parenineses. Standard errors are not available tor 1982 and 1992. Because ot the use of a different 
editing procedure, the statistics shown tor 1982 differ slightly from previously published figures. Credits are measured in Carnegie Units 
SOURCES; Legum S.. et al. (1993) The 1990 high school transcript study tabulations' Comparative data on credits earned and 
demographics for 1990. 1967. and 1982 high school graduates (NCES 93-423). Washington. DC: National Center for Education 
Statistics: Smith. T. M.. et a! (1994). The condition of education, 1994 (NCES 94-149). Washington. DC. National Center for Education 
Statistics. 
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Appendix table 3-6 

Percent of high school classes perceived as low and high ability, 
by percent minority in class: 1993 



Percent minority 




Low ability 




High ability 


Science 


Mathematics 


Science 


Mathematics 


Less than 10*^0 


9 (3 1) 


6 (1.6) 


31 (4.6) 


28 (4.1) 


1 0% to 39®o 


10 (1.9) 


11 (2.4) 


28 (3,4) 


24 (2.9) 


40®o or more 


15 (1.4) 


24 (4.2) 


14 (2.3) 


11 (2.5) 



NOTE; Standard errors appear m parentheses 

SOURCE Weiss. I.R. (1994). 1993 Nattonai survey of science and mathematics education. Unpublished tabulations 
motcaiors ot i>cience ana Mathematics Education 1995 



Appendix table 3-7 

Percent of grades 10-12 science and mathematics classes 
where teachers report ability grouping: 1986 and 1993 



Science Mathematics 



Ability grouping 


1986 


1993 


1986 


1993 


Total 


100 


100 


100 


100 


Homogeneous, low ability 


10 (1.3) 


7 (1.3) 


19 (2.2) 


10 (1.5) 


Homogeneous, average ability 


33 (1,9) 


28 (2.8) 


29 (2.5) 


31 (1.9) 


Homogeneous, high ability 


35 (1 9) 


29 (2.0) 


34 (2.6) 


25 (3.2) 


Heterogeneous 


22 (1.7) 


36 (2.2) 


18 (2.1) 


34 (2.6) 



NOTES; Standard errors appear in parentheses. Totals may not equal 100 percent as a result of rounding. 
SOURCES Weiss. I R (1987), Report of the 1985-86 national survey of science and mathematics education. 
Reseaich Triangle Park. NC: Research Triangle Institute: Weiss. I.R. (1994). 1993 National survey of science and 
mathematics education. Unpublished tabulations. 
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Appendix table 3-8 

Number of full-time and part-time teachers in science and mathematics in the 
United States, by sex, race or ethnic origin, and teaching assignment: 

1988 and 1991 



Year and grade range 


Total 


Male 


Female 


White 


Black 


Hispanic 


Other 



1988 



Total 


2.592.673 


742.710 


1.039.119 


2 244.000 


109.849 


75.142 


49.589 


Elementary grades K-6 


1.256.132 


145.529 


1.105,024 


1.076.667 


99.102 


41,180 


24.472 


Secondarv grades 7-12 


All secondary teachers 


1.336.541 


597.185 


734,095 


1.168.222 


90,747 


33,954 


25,118 


Science and mathematics specialists 


476.600 


230.016 


245.021 


415,065 


33.485 


10.280 


10.265 


Primary or secondary assignment 


Biology 


52,231 


30.006 


21.984 


47.150 


2,149 


866 


1.189 


Chemistry 


19.683 


12.708 


6.930 


17,728 


753 


297 


598 


Earth science 


21,143 


12.671 


8.413 


18,210 


1,892 


442 


338 


Physics 


0.900 


6.817 


2.091 


0.343 


161 


95 


220 


General science 


52.772 


28,718 


23.963 


46.012 


3,682 


1,050 


647 


Mathematics 


100,954 


89,289 


90,000 


158.199 


12,449 


4,240 


3.077 


Other fields 


140,900 


49.726 


90.840 


119,423 


12,399 


3,291 


3.396 


Other teachers 


059,941 


362,558 


481 .444 


742,467 


55.744 


23.241 


14.637 


1991 


Total 


2.802.547 


797.836 


2.004.712 


2.516,238 


216.132 


97.491 


52.686 


Elementary grades K-6 


1.410.950 


163.643 


1.255.315 


1.210.098 


1 16.60? 


53.076 


30.303 


Secondary grades 7-12 


All secondary teachers 


1 463.589 


634.193 


829.396 


1.297.340 


99.530 


44.416 


22.304 


Science and matnematics specialists 


461.1 20 


225.986 


235 134 


411.135 


29.989 


12.101 


7.896 


Primary or secondary assignment 


Biology 


67.151 


36.919 


30.231 


60.106 


3.639 


2.303 


1.022 


Chemistry 


23.618 


14.643 


8.975 


21.900 


1.004 


521 


192 


Earth science 


19.074 


10.935 


8.139 


17.221 


1.090 


601 


162 


Physics 


10.022 


8.105 


1.917 


9.635 


102 


53 


233 


General science 


56,572 


29.663 


26.900 


50.276 


4.021 


1.354 


920 


Mathematics 


200.959 


98.168 


102.791 


176.103 


15,155 


5.504 


4.037 


Other lields 


83.724 


27,552 


56.172 


75,734 


4,977 


1.603 


1.330 


Other leachers 


1.002.469 


408.207 


594.262 


806.205 


69.541 


32.315 


14.400 



SOURCE National Center for Education Statistics (1994) 1990-91 Scnools and staffing survey (SASS) Unpublished tabulations 
indicatOf’i 0 * bcioncf- ana Mamomatics bdccat'on 199^ 
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Appendix table 3-9 

Percent of public school grades 9-12 science and mathematics teachers 
who are female or minority, by state: 1991 



State 


Percent female 
science teachers 


Percent minority 
science teachers 


Percent female 
mathematics teachers 


Percent minority 
mathematics teachers 


Total 


35 


(1 5) 


10 


(0.9) 


45 


(1.5) 


13 


(1.7) 


Alabama 


71 


(4 8) 


16 


(4.7) 


71 


(5.9) 


14 


(4 7) 


Alaska 


15 


(7 6) 


8 


(4 5) 


27 


(6.9) 


4 


(18) 


Arizona 


37 


(7 6) 


7 


(3.5) 


47 


(7.3) 


14 


(4 1) 


Arkansas 


51 


(8.6) 


19 


(6.7) 


56 


(9.0) 


8 


(3.0) 


California 


25 


(7.3) 


28 


(6.1) 


32 


(6.8) 


36 


(8.2) 


Colorado 


33 


(5.3) 


5 


(2.7) 


27 


(5.5) 


2 


(13) 


Connecticut 


40 


(8.9) 


9 


(2.8) 


59 


(8.2) 


• 




Delaware 


- 




- 








- 




District of Columbia 


- 




- 




- 








Florida 


42 


(8.4) 


24 


(7 3) 


64 


(7.4) 


9 


(3 8) 


Georgia 


58 


(9.1) 


18 


(5.5) 


68 


(7 2) 


17 


(5.2) 


Hawaii 


- 




- 




- 




- 




Idaho 


24 


(5.5) 


• 




35 


(4 3) 


5 


(1.9) 


Illinois 


41 


(7 8) 


4 


(0 7) 


36 


(6,6) 


13 


(3.4) 


Indiana 


13 


(4.0) 


4 


(2.3) 


45 


(6.3) 


6 


(2.1) 


Iowa 


25 


(8.6) 


• 




36 


(7.0) 


• 




Kansas 


29 


(8.0) 


" 




44 


(6 7) 




(0.0) 


Kentucky 


51 


(7.3) 


• 




65 


(4.8) 


3 


(1.9) 


Louisiana 


41 


(6 7) 


24 


(7.1) 


51 


(6.2) 


27 


(7.4) 


Maine 


22 


(5.6) 


0 


(0.0) 


31 


(3.8) 


• 




Maryland 


53 


(112) 


10 


(5.8) 


51 


(8.3) 


14 


(5.5) 


Massachusetts 


27 


(6.0) 


1 


(1.0) 


40 


(6.3) 


5 


(2.5) 


Michigan 


27 


(5.6) 


• 




17 


(5.5) 


• 




Minnesota 


17 


(4.8) 


0 


(0.0) 


31 


(5.4) 


• 




Misffissippi 


48 


(6 1) 


34 


(6.7) 


61 


(5.9) 


32 


(5.9) 


Missouri 


30 


(7.0) 


• 




47 


(6.8) 


• 




Montana 


19 


(4 0) 


• 




21 


(6.1) 


• 




Nebraska 


18 


(5.1) 


• 




33 


(8.7) 




(0.0) 


Nevada 






- 




60 


(11.8) 


15 


(9.5) 


New Hampshire 


- 




- 




- 




- 




New Jersey 


32 


(7.0) 


5 


(3.6) 


47 


(8.0) 


5 


(3.3) 


New Mexico 


40 


(6.4) 


33 


(10.7) 


48 


(9.9) 


28 


(6.8) 


New York 


31 


(7.4) 


3 


(1.9) 


49 


(7.1) 


8 


(3.4) 


North Carolina 


57 


(6.3) 


14 


(5.4) 


59 


(7.1) 


17 


(5.0) 


North Dakota 


21 


(4.4) 


0 


(0 0) 


37 


(4 9) 


• 




Ohio 


32 


(7.9) 


0 


(0.0) 


31 


(7.2) 




(0.0) 


Oklahoma 


25 


(5.1) 


6 


(2.6) 


50 


(6.5) 


13 


(4.8) 


Oregon 


25 


(6.0) 


• 




29 


(5.6) 


4 


(1.9) 


Pennsylvania 


29 


(5.6) 


• 




48 


(7.9) 


• 




Rhode Island 


- 




- 




- 




- 




South Carolina 


47 


(4.5) 


29 


(6.9) 


70 


(6 2) 


11 


(3.6) 


South Dakota 


25 


(5.2) 


• 




43 


(4.4) 




(0.0) 


Tennessee 


48 


(6 9) 


14 


(3.8) 


62 


(7.5) 


9 


(2 9) 


Texas 


43 


(4.7) 


17 


(4.2) 


54 


(5.6) 


17 


(4.2) 


Utah 


27 


(6 7) 


• 




32 


(5.0) 


6 


(2.4) 


Vermont 


- 








- 




- 




Virginia 


46 


(9.3) 


• 




63 


(6.6) 


18 


(5.9) 


Washington 


25 


(5 1) 


4 


(3.1) 


24 


(6.8) 


6 


(1.8) 


West Virginia 


55 


(82i 


• 




56 


(6.5) 


* 




Wisconsin 


16 


(4.5) 


• 




30 


(8.3) 


• 




Wyoming 


19 


(6.1) 






28 


(7.4) 







* Less than 0.5 percent. 

- Too few sample cases for a reliable estimate 
NOTE: Standard errors appear in parentheses. 

SOURCE: Blank. R.K.. Matti. M.C., Weiss. I.R.. Brouqhman. S & Rollefson. M (1994) SASS by state. 1990-91 schools 
and staffing survey: Selected state results (NCES 94-343) Washington. DC' National Center for Education Statistics. 

Indicators of Science and Mathematics Education 1995 




130 



14 0 



INDICATORS OF SCIENCE AND MATHEMATICS CDUCAT 



O N 



19 9 5 



Appendix table 3-10 

Distribution of science and mathematics teachers, by race 
or ethnic origin and grade range: 1986 and 1993 

Grade range 

Year Race or ethnic origin 1-6 7-9 10-12 



1986 



1393 



Total 


ICO 




100 




100 




White 


86 


(1.0) 


93 


(1 1) 


94 


(0.8) 


Black 


10 


(0.8) 


6 


(1.0) 


4 


(0.6) 


Hispanic 


3 


(0.5) 


1 


(0 4) 


1 


(0 3) 


Other 


1 


(0.3) 


1 


(0.4) 


1 


(0.3) 


Total 


100 




100 




100 




White 


89 


(1 3) 


91 


(1.2) 


93 


(0.7) 


Black 


5 


(0.8) 


6 


(0 6) 


3 


(0.5) 


Hispamc 


4 


(1.1) 


O 


(0 4) 


1 


(0.3) 


Other 


1 


(0.3) 


2 


(0.7) 


2 


(0.5) 



NOTES: Standard errors appear tn parentheses. Totals may not equal 100 percent as a result of rounding. 

SOURCES: Weiss. I.R. (1987). Report of the 1085-86 national survey of science and maihemancs oducation. Research 
Triangle Park. NC: Research Tnangle Institute: Weiss, 1 R. (1994). )'993 National survey of science and mathematics 
education. Unpublished tabulations. 
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Appendix table 3-1 1 

Percent of science and mathematics teachers with master s degrees, 
by years of teaching experience and by grade range: 1993 



Years of teaching experience 




Grade range 




1-4 


5*8 


9-12 


0 to 2 


8(1.9) 


11 (2 7) 


21 (4.4) 


3 to 5 


19 (3.5) 


17 (4.2) 


31 (3.7) 


6 to 10 


39 (4 4) 


34 (5.B) 


45 (4 7) 


11 to 20 


CD 

o 


50 (4.3; 


62 (2.4) 


21 or more 


47 (4 3) 


58 (3.9) 


72 (2.4) 



NOTE. Standard errors appear in parentheses 

SOURCE Weiss. I.R. (1994). 1993 National survey of science ano m<^thematics education Unpublished tabulations 
Inoicators cl and Ma^herndtics Eciucanon 1995 
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Appendix table 3-12 

Percent of science and mathematics classes about which teachers 
report having strong control over various curriculum and instructional 
decisions, by grade range: 1993 

Grade range 

Field and decision 1-4 5-8 9-12 



Science 

Selecting leaching techniques 
Determining amount of homework to be assigned 
Setting pace for covering topics 
Choosing criteria for grading students 
Selecting sequence in which topics are covered 
Selecting other instructional matenais 
Determining goals and objectives 
Selecting content, topics, and skills to be taught 
Selecting textbooks 

Mathematics 

Selecting teaching techniques 
Determining amount of homework to be assigned 
Setting pace for covering topics 
Choosing criteria for grading students 
Selecting sequence in which topics are covered 
Selecting other instructional materials 
Determining goaJs and objectives 
Selecting content, topics, and skills to be taught 
Selecting textbooks 



66 (2 1} 


72 (3.0) 


79 (3.0) 


72 (2.1) 


75 (3 1) 


81 (2.5) 


56 (2.5) 


63 (2.8) 


71 (2.6) 


60 (3.4) 


66 (3.1) 


69 (2.5) 


56 (2.0) 


62 (3.0) 


68 (2 7) 


30 (2.0) 


42 (2.8) 


55 (3 8) 


32 (1.9) 


40 (3.0) 


53 (3.7) 


27 (2.5) 


36 (2.6) 


50 (3.3) 


11 (1.5) 


25 (2.3) 


45 (4.2) 



69 (2.7) 


71 (2.7) 


76 (1.4) 


68 (3.1) 


72 (2.9) 


79 (1.8) 


60 (3.3) 


55 (3.1) 


56 (2.4) 


53 (2.7) 


63 (2.7) 


66 (2.3) 


52 (2.1) 


52 (2.9) 


54 (2.4) 


36 (2.3) 


40 (2.1) 


52 (2.2) 


29 (3.1) 


33 (1.8) 


41 (2.4) 


22 (2.0) 


27 (2.2) 


39 (2.4) 


12(1.4) 


20 (2.0) 


35 (2.6) 



NOTES: Teachers were given a five*point scale for each decision, with 1 labeled as ‘ no control** and 5 labeled “strong control ^ 
Standard errors appear in parentheses. 

SOURCE. Weiss. I.R., Matti. M.C.. & Smith. P.S. (1994). Report of the 1993 nationsl survey of science and mathematics 
educatton. Chapel Hill, NC; Horizon Research, Inc. 
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Appendix table 3*13 

Percent of 12th-grade science and mathematics students whose teachers 
report having “complete control’’ over particular decisions, by subject: 1992 



Decision 


Science 


Mathematics 


All science 
and mathematics 


Determining amount of homework 


70 


71 


71 


Selecting teaching techniques 


68 


69 


69 


Selecting content, topics, and skills to be taught 


45 


24 


32 


Disciplining students 


37 


41 


40 


Selecting textbooks and other instructional materials 


37 


19 


27 



SOURCE: National Center for Education Statistics (1992). National education longitudinal study of 1988: Second teacher follow-up 
study Unpublished tabulations 
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Appendix table 3-14 

Percent of 12th-grade science and mathematics students whose teachers 
report having “complete control” over particular decisions, by region: 1992 



Area 


Midwest 


Northeast 


South 


West 


Determining amount of homework 


69 


72 


71 


74 


Selecting teaching techniques 


69 


76 


64 


71 


Selecting content, topics, and skills to be taught 


39 


34 


24 


37 


Disciplining students 


38 


48 


36 


41 


Selecting textbooks and other instructional materials 


32 


36 


18 


27 



SOURCE: National Center for Education Statistics (1992) National education longitudinal study of 1988. Second teacher folfow’up 
study Unpublished tabulations. 
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Appendix table 3-15 

Percent of 12th-grade science and mathematics students whose teachers report 
having “complete control” over particular decisions, by overall proficiency level: 1992 









Proficiency level 








Below 










Subject and area 


Level 1 


Level 1 


Level 2 Level 3 


Level 4 


Level 5 



Science 



Determining amount of homework 


73 


71 


72 


70 




- 


Selecting teaching techniques 


68 


66 


68 


71 


- 




Selecting content, topics, and skills to be taught 


26 


29 


33 


36 


- 


- 


Disciplining students 


41 


38 


40 


41 




- 


Selecting textbooks and other instructional materials 


20 


21 


28 


32 


- 


- 


Mathematics 


Determining amount of homework 


70 


74 


72 


73 


70 


69 


Selecting teaching techniques 


64 


66 


67 


69 


69 


73 


Selecting content, topics, and skills to be taught 


25 


27 


29 


33 


35 


36 


Disciplining students 


35 


38 


38 


42 


40 


44 


Selecting textbooks and other instructional materials 


15 


20 


21 


28 


30 


35 



- Not applicable. 

NOTES; Science levels of proficiency as defined by the NELS:88 Second foilow-up student component data file user's manual are as follows: 
Science Level 1: Understanding of everyday science concepts, ‘'common knowledge" that can be acquired in everyday life. 

Science Level 2: Understanding of fundamental science concepts upon which more complex science knowledge can be built. 

Science Level 3: Understanding of relatively complex scientific concepts, typically requiring an additional problem-solving step. 

Mathematics levels of proficiency as defined by their NELS:88 Second follow-up student component data file user's manual are as follows; 

Math Level 1: Simple arithmetical operations on whole numbers, essentially single-step operations that rely on rote memory. 

Math Level 2: Simple operations with decimals, fractions, powers, and roots. 

Math Level 3: Simple problem solving, requiring the understanding of low-level mathematical concepts. 

Math Level 4: Understanding of intermediate-level mathematical concepts or having the ability to formulate multistep solutions to work problems. 
Math Level 5: Proficiency in solving complex multistep word problems or the ability to demonstrate knowledge of mathematics material found in 
advanced mathematics courses. 

SOURCE: National Center for Education Statistics. (1992). National education longitudinal study of 1988: Second teacher follow-up study. 
Unpublished tabulations. 
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Appendix table 3-i6 

Percent of mathematics teachers who are familiar with the National Council of 
Teachers of Mathematics’ standards, by level of familiarity and grade range: 1993 







Grade range 




Standard and level of familiarity 


1-4 


5-8 


9-12 


Curriculum and evaluation standards 


Total 


100 


100 


100 


Well aware ot them 


18 (16) 


28 (2.2) 


56 (2.6) 


Heard about them, but 

don’t know much about them 


39 (1.8) 


41 (3.0) 


33 (2.7) 


Not aware of them 


30 (2.9) 


22 (2.6) 


8 (1.4) 


Not sure 


13 (1.2) 


9 (2 1) 


3 (0.3) 


Professional standards for teaching 


Total 


100 


100 


100 


Well aware of them 


12 (1.3) 


19 (1.7) 


40 (2.0) 


Heard about them, but 

don't know much about them 


38 (2.0) 


48 (3.0) 


44 (2.7) 


Not aware of them 


38 (2.8) 


25 (2.8) 


13 (1.8) 


Not sure 


12 (1.3) 


8 (1.4) 


3 (0.4) 



NOTES: Standard errors appear in parentheses. Totals may not equal lOO percent as a result of rounding. 

SOURCE; Weiss. l.R . Matti. M C.. & Smith. P.S (1994). Report ot the 1993 national survey of science and mathematics education. Chapel Hill, NC: 
Horizon Research, Inc 
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Appendix table 3-17 

Percent of science and mathematics teachers agreeing with each of a number 
of statements related to curriculum and instruction, by grade range: 1993 

Grede range 

Field and statement 5-8 9-12 

Science 



Students learn best when they study science m the context of 
a personal or social application 


94 (1.4) 


94 (2 2) 


86 (4.5) 


Virtually all students can learn to think scientifically 
Laboratory-based science classes are more effective than 


80 (2.4) 


84 (3.3) 


76 (2.6) 


nonlaboratory classes 

It IS important for students to learn basic scientific terms and 
formulas before learning underlying concepts and 


78 (2.1) 


87 (1 5} 


90 (1 2) 


principles 


31 (2.2) 


44 (3.7) 


55 (2.6) 


Students learn best in classes with students of similar abilities 


23 (2.3) 


33 (3.3) 


68 (2.0) 



Mathematics 

Students learr best when they study mathematics m the 



context of a personal or social application 


94 


(1.3) 


91 


(1 -7) 


84 


(1 7) 


Virtually all students can learn to think mathematically 


76 


(2.0) 


76 


(2.6) 


72 


(2 3) 


Students must master arithmetic computation before going on 














to algebra 


70 


(2.2) 


77 


(3.1) 


81 


(1.7) 


Students learn mathematics best in classes with students of 














similar abilities 


41 


(1 9) 


62 


(3.8) 


76 


(2.9) 


Students should be able to use calculators most of the time 


24 


(1 9) 


39 


(3.1) 


73 


(1.7) 



NOTES- Includes teachers who indicated “Strongly Agree" and “AgreG'’ to each statement. Standard errors appear in parentheses. 

SOUfTCE: Weiss. I R . Matti. M C.. & Smith. P S (1994). Report of the 1993 national survey of science and mathematics education. Chapel 
Hill. NC: Horizon Research. Inc. 
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Appendix table 3-18 

Percent of mathematics teachers indicating that various strategies definitely 
should be a part of mathematics instruction, by stategy and grade range: 1993 







Grade range 




Strategy 


1-4 


5-6 


9-12 


Hands-on or manipulative activities 


82 (2.2) 


49 (3.2) 


26 (2.2) 


Concrete experience before abstract treatments 


01 (2.0) 


55 (2.7) 


33 (2.5) 


Applications of mathematics in daily life 


81 (1.6) 


75 (3.1) 


50 (2.8) 


Emphasis on solving real problems 


00 (1.9) 


70 (1.9) 


57 (2.9) 


Every student studying mathematics each year 


76 (2.7) 


69 (3.5) 


38 (2.5) 


Emphasis on mathematical reasoning 


69 (2.0) 


64 (2.6) 


50 (3.0) 


Emphasis on connections among concepts 


68 (1.7) 


62 (2.4) 


52 (2.2) 


Students working in cooperative learning groups 


58 (1.8) 


41 (2.8) 


27 (2.2) 


Use of computers 


52 (2.9) 


39 (3.3) 


34 (2.3) 


Emphasis on arithmetic computation 


49 (2.4) 


36 (2.4) 


22 (1.8) 


Coordination of mathematics with science 
Taking student preconceptions about a topic into 


34 (2.1) 


27 (3.4) 


22 (2.6) 


account when planning curriculum or instruction 


34 (2.9) 


26 (2.8) 


18 (2.5) 


Use of calculators 


33 (3.2) 


37 (3.7) 


50 (2.5) 


Inclusion ot pertormancf -based assessment 


33 (1 9) 


29 (2.9) 


18 (1.6) 


Deeper coverage of fe-.»er mathematics ideas 


33 (3.6) 


31 (3.4) 


16 (2.6) 


Emphasis on writing about mathematics 


32 (2.0) 


23 (2.6) 


20 (2.8) 


Integration of mathematics subjects all taught 


together each year 

Coordination of matnematics with vocation or 


26 (1.7) 


25 (3.2) 


20 (2.8) 


technology education 


25 (2.5) 


23 (2.8) 


19(1.7) 



NOTE Standard GTOrs appear \n parentheses 

SOURCE: Weiss. I R . Matti. M.C., & Smith. P S (1994) Repon ot the 1993 national survey of science and mathematics education Chapel 
Hill. NC Horizon Research. Inc 
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Appendix table 3-19 

Percent of classes using lecture and hands-on activities in most 
recent lesson, by subject and grade range: 1977 to 1993 









Science 


Mathematics 


Year 


Grades 


Lecture 


Hands-on 


Lecture 


Hands-on 


1977* 


1*3 


60 (3.4) 


67 (3.3) 


50 (3.4) 


58 (3.4) 




4-6 


69 (3.3) 


54 (3.6) 


68 (3.3) 


38 (3.5) 




7-9 


72 (2.3) 


59 (2.5) 


03 (1.9) 


23 (2.1) 




10*12 


76 (2.1) 


53 (2.4) 


89 (1.5) 


24 (2.2) 


1986 




1*3 


71 (2.3) 


52 (2.5) 


69 (2.3) 


60 (2.5) 




4-6 


78 (2.8) 


45 (3.3) 


02 (2.4) 


31 (2.9) 




7-9 


83 (2 2) 


43 (3.0) 


89 (1.9) 


18 (2.3) 




10-12 


84 (2.0) 


39 (2.7) 


90 (1.2) 


10 (1 2) 


1993 




1-3 


75 (4.1) 


62 (0.7) 


79 (2.6) 


79 (1.9) 




4-6 


82 (2.5) 


50 (3.3) 


90 (2.0) 


51 (4.1) 




7-9 


80 (2.9) 


50 (3.9) 


93 (1.4) 


26 (2.7) 




10-12 


88 (1.5) 


43 (2,3) 


94 (2.1) 


26 (3.1) 



' The 1977 survey includes kindergarten. 

NOTE: Standard errors appear in parentheses. -r • i 

SOURCES: Weiss. ( R. (1987). Report of the 1985-86 national survey of science and mathematics education. Research Tnangle 
Park. NC; Research Triangle Institiute; Weiss. l.R (1994). 1993 National survey of science and mathematics education. Unpublished 
tabulations. 
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Appendix table 3*20 

Percent of science teachers indicating that various strategies definitely 
should be a part of science instruction, by strategy and grade range; 1993 



Strategy 


1-4 


Grade range 
5-8 


9-12 


Hands-on or laboratory activities 


78 (2.3) 


78 (2.8) 


76 (2.1) 


Applications of science in daily life 


73 (2.5) 


69 (4.3) 


60 (3.6) 


Concrete experience before abstract treatments 


70 (2.6) 


51 (4.4) 


35 (3.1) 


Every student studying science every year 


63 (2.0) 


61 (2.9) 


37 (2.6) 


Students working in cooperative learning groups 


57 (2.5) 


50 (3.0) 


30 (2.0) 


Emphasis on connections among concepts 


52 (2.7) 


54 (4.4) 


53 (2.5) 


Coordination of sciences with mathematics 


47 (2.8) 


43 (3.5) 


47 (3.8) 


Coordination of sciences with language arts 


46 (2.7) 


35 (3.7) 


20 (3.0) 


Coordination of sciences with social science 

Taking student conceptions about a natural phenomenon 


43 (2.9) 


34 (3.6) 


19 (3.8) 


into account when planning curriculum or instruction 
Coordination of sciences with vocation.al or technology 


39 (2.2) 


34 (4.0) 


22 (1.4) 


education 


37 (2.5) 


33 (4.2) 


29 (1.7) 


Use of computers 


30 (3.6) 


37 (4.3) 


36 (2.3) 


Coordination of science disciplines 


30 (3.4) 


37 (3.3) 


35 (2.7) 


Revisiting science topics, each time in grea ar depth 


29 (2.6) 


21 (2.4) 


19 (1.6) 


Deeper coverage of fewer science concept > 
Applications of scientific methods in addressing 


28 (2.8) 


30 (3.1) 


20 (1 6) 


societal issues 


28 (2 3) 


33 (3.3) 


35 (3.1) 


Inclusion of performance-based assessment 


22 (2.4) 


26 (3.5) 


18 (1 8) 



NOTE. Standard errors appear in parentheses 

SOURCE Weiss. I.R.. Matti. M C., & Smith, P.S, (1994) Report of the 1993 national survev of science and mathematics education 
Chapel Hill. NC: Horizon Research. Inc. 
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Appendix table 3-21 

Percent of science teachers completing various numbers of science courses, 
by area, number of science courses completed, grade range, and number of 
science areas: 1993 







Grt» range 




Area and number of courses 


1-4 


5-8 


9-12 


Number of science areas completed 


Total 


100 


100 


100 


None 


1 (0 5) 


0 (0.2) 


0 (0.1) 


1 


9 (1.4) 


7 (1.9) 


4 (1 0) 


2 


28 (2.2) 


25 (3.2) 


20 (2 2) 


3 


63 (2.9) 


68 (2.9) 


77 (2 3) 


Area of study 
Life science 


Total 


100 


100 


100 


None 


8 (1.2) 


6 (1.6) 


6 (1.1) 


1 to 3 courses 


68 (3.5) 


47 (4.6) 


17 (2.6) 


4 to 7 courses 


20 (3.2) 


28 (3.2) 


20 (30) 


8 or more courses 


4 (1.2) 


18 (2.1) 


57 (1.9) 


Physical science 


Total 


100 


100 


100 


None 


25 (2 2) 


19 (3.1) 


1 (0.2) 


1 to 3 courses 


58 (3.2) 


44 (3.8) 


13 (3.0) 


4 to 7 courses 


14 (1.9) 


23 (2.8) 


29 (2.3) 


8 or more courses 


4 (0 9) 


14 (2.5) 


57 (2.0) 


Earth science 


Total 


100 


100 


100 


None 


15 (16) 


1 4 (2 2) 


20 (2 3) 


1 to 3 courses 


66 (2.8) 


53 (3.4) 


43 (2.2) 


4 to 7 courses 


16 (2.0) 


24 (2.1) 


25 (1.6) 


8 or more courses 


2 (0.9) 


8 (1.8) 


11 (1.2) 



NOTES: Standard errors appear in parentheses Totals rnay not equal 100 percent as a result of rounding 
SOURCE. Weiss, I.R. (1994). 1993 National Survey of science and mathematics education. Unpublished tabulations. 
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Appendix table 3-22 

Grades 7-1^ science teachers’ level of preparation in field taught: 1993 

Number of courses taken in same field taught 
Fev/er than 6 courses 

Field of class taught 6 or more courses Fewer than 6 courses 

and grade range Total 6 or more courses In another field In another field 



Life science, 7-12 


100 


82 


(5.6) 


3 


(1.2) 


14 


(5.7) 


Eann science. 7-12 


100 


45 


(5.3) 


34 


(8.2) 


21 


(8.2) 


Physical science, 7-12 


100 


75 


(4.2) 


11 


(2.5) 


14 


(3.9) 


Biology. 9-12 


100 


94 


(1.9) 


3 


(1.6) 


3 


(1.1) 


Chemistry, 9-12 


100 


82 


(3.4) 


18 


(3.6) 


1 


(0.4) 


Physics, 9-12 


100 


74 


(6.0) 


22 


(5.7) 


4 


rz' 



NOTES; Standard errors appear in parentheses. Totals may not equal 100 percent as a result of rounding. 

SOURCE. Weiss, l.R . Marti. M.C., & Smith. P S (1994). Report of (he 1993 national sur/ey of science and mathematics 
education. Chapel Hill, N(i: Horizon Research, Inc. 
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Appendix table 3-23 

Percent of mathematics teachers completing college 
courses in mathematics and science, by grades taught: 1993 

Grade range 

College course completed 1-4 5-B 9-12 



Mathematics for elementary school teachers 


98 


(1 2) 


80 


(2.2) 


20 


(2.8) 


Mathematics for middle school teachers 


14 


(1.7) 


41 


(3.6) 


30 


(1 9) 


Geometry for elementary or middle school teachers 


30 


(2.2) 


35 


(3.2) 


24 


(1 7) 


College algebra or trigonometry or elementary functions 


42 


(2.3) 


57 


(3.7) 


09 


(1.0) 


Calculus 


12 


(1.8) 


32 


(2.2) 


95 


(1.3) 


Advanced calculus 


4 


(1.3) 


17 


(2.1) 


72 


(2.9) 


Differential equations 


2 


(0.7) 


12 


(1 3) 


62 


(3.3) 


Geometry 


22 


(2 3) 


39 


(3 0) 


84 


(2.6) 


Probability and statistics 


27 


(3.0) 


44 


(3 1) 


81 


(2.7) 


Abstract algebra or number theory 


10 


(1 5) 


22 


(2.2) 


75 


(2.9) 


Linear algebra 


6 


(1.4) 


20 


(2.0) 


78 


(2.6) 


Applications of mathematics or problem solving 


24 


(1.8) 


28 


(2.5) 


45 


(2.7) 


History of mathematics 


8 


(1.5) 


13 


(1.6) 


42 


(2.6) 


Discrete mathematics 


2 


(1.2) 


6 


(1.2) 


26 


(2.0) 


Other upper-division mathematics 


6 


(1.7) 


18 


(1.9) 


57 


(3.3) 


Biological sciences 


74 


(2.3) 


72 


(2.9) 


55 


(2.9) 


Chemistry 


28 


(2.2) 


37 


(2.4) 


51 


(2.8) 


Physics 


17 


(1.6) 


27 


(1.9) 


59 


(3.0) 


Physical science 


49 


(2.8) 


48 


(3 6) 


31 


(2.6) 


Earth or space science 


45 


(2.8) 


45 


{2A. 


28 


(2.8) 


Engineering 


2 


(1.1) 


3 


(0.9) 


10 


(0 8) 


Computer programming 


21 


(1.9) 


30 


(2.4) 


65 


(2.5) 


Other computer science 


21 


(2 2) 


24 


(2.6) 


33 


(2.6) 


Supervised student teaching in mathe.matics 


50 


(2.6) 


41 


(3.3) 


65 


(2.9) 


Methods of teaching mathematics 


99 


(0.4) 


91 


(2.1) 


84 


(2.7) 


Instructional use of computers or other technologies 


35 


(3 4) 


32 


(2.7) 


43 


(2.3) 



NOTE; Standard errors appear in parentheses. 

SOURCES Weiss. l.R . Matti. M C . & Smith. P S (1994). Repo/I of the 1993 naUonC: " of science and mathematics education. Chapel 
Hill. NC: Horizon Research. Inc.: Weiss. l.R (1994). 1993 National survey of science ana h.i^:hematics education. Unpublished tabulations. 
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Appendix table 3-24 

Percent of mathematics teachers completing 
college coursework recommended by the National 
Council of Teachers of Mathematics; 1986 and 1993 



Grade range and course 


1986 


1993 


Grades 7-9 


Calculus 


71 (2.7) 


73 (3.0) 


College geometry 


69 (2.8) 


70 (3.0) 


Probability or statistics 


51 (2.0) 


69 (3.9) 


Abstract algebra or number theory 


49 (3.0) 


55 (5.1) 


Applications of mathematics or problem solving 


36 (2.9) 


40 (2.1) 


Grades 10-12 


Calculus 


09 (1.3) 


95 (1.5) 


College geometry 


00 (1 6) 


84 (3.1) 


Probability and statistics 


76 (1.7) 


85 (1.0) 


Abstract algebra or number theory 


69 (1 .9) 


80 (2 5) 


Linear algebra 


69 (1 9) 


02 (1.6) 


Advanced calculus 


63 (1,9) 


73 (3.3) 


Other upper-division mathematics 


63 (1 .9) 


62 (3.0) 


Differential equations 


61 (2,0) 


66 (3.1) 


Applications of mathematics or problem solving 


39 (2.0) 


49 (2.7) 


History of mathematics 


37 (1.9) 


46 (2.8) 



NOTE Standard errors appear in parentheses. 

SOURCES: Weiss. i.R. (1987) Report of the 1985-86 national survey of science and mathematics 
education Research Triangle Park, NC: Research Tnangie institute, Weiss. 1 R (1994) 1993 National 
survey of science and mathematics education. Unpublished tabulations. 
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Appendix table 3-25 

Preparation of teachers of grades 7-12 science and mathematics 
classes with low, medium, and high proportions of minority students, 
by percent of classes: 1993 

proportion of minority students 

Field of class taught and field of study Low Medium High 



Science or science education 



Undergraduate major in science 


60 (3.9) 


61 (2 7) 


62 (3.2) 


Undergraduate or graduate major in 
science or science education 


72 (3 7) 


72 (3.0) 


6C (3.7) 


Undergraduate or graduate major or 
minor in science or science education 


94 (1.7) 


89 (2.8) 


85 (2.7) 


Mathematics or mathematics education 
Undergraduate major in mathematics 


37 (3.1) 


37 (2.8) 


31 (2.3) 


Undergraduate or graduate major in 

mathematics or maihemaLcs education 


62 (3.7) 


54 (3.3) 


47 (2.7) 


Undergraduate or graduate major or 

minor in mathematics or mathematics education 


78 (3.7) 


73 (3.7) 


67 (2.6) 



NOTES' Low indicates a proportion of iess than 10 percent minority. Medium indicates a proportion between 10 percent 
and 39 percent minority. High indicates a proportion of at least 40 percent minority. Standard errors appear in 
parentheses. 

SOURCE. Weiss. I R. (1994). 1<^93 National survey of science and mathematics education. Unpublished tabulations. 



Indicators of Scie.nce and Mathematics Education 1995 



Appendix table 3-26 

Percent of self-contained elementary teachers feeling 
very well qualified to teach each subject: 1977 to 1993 



Subject 


1977‘ 


1986 


1993 


Bea^'^in c.' language arts 


63 (1.7) 


86 (1.0) 


76 (1.9) 


Math imatics 


49 (1.8) 


69 (1.3) 


60 (2.4) 


Social studies 


39 (1.7) 


51 (1.4) 


61 (1 7) 


Life sciences 




27 (1.2) 


26 (2.0) 


Science 


22 (1.5) 







- Not applicable 

' The survey used estimates for teachers ol grades K-3. 

NOTES: Self-contained refers to teachers who are responsible for teaching most or all of their 
academic subjects m one class. Standard errors appear in parentheses. 

SOURCES'. Weiss. I.R (1987). Report of the 1985-86 national survey of science and 
mathematics education. Research Triangle Park. NC: Research Triangle Institute; Weiss. I R.. 
Matti. M C.. & Smith. P.S, (1994). Report of the 1993 national survey of science and 
mathematics education. Chapel Hil!, NC: Horizon ReSdaxh. Inc. 
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Appendix table 3-2? 



Percent of mathematics teachers considering themselves 
well qualified to teach specific topics, by grade range: 1993 



Grade range 


1 '>pte 




6-8 




9-12 


Estimation 


50 


(2.7) 


64 


(3.3) 


72 


(2.2) 


Number sense and numeration 


66 


(2.6) 


71 


(3.0) 


78 


(2.3) 


Number systems and number theory 


44 


(2.3) 


58 


(2.8) 


67 


(2.9) 


Measurement 


54 


(2.6) 


60 


(3.2) 


79 


(2.2) 


Fractions and decimals 


47 


(2.1) 


81 


(3.0) 


93 


(1.6) 


Geometry and spatial sense 


42 


(2.3) 


50 


(3.0) 


69 


(3.3) 


Functions 


36 


(2.1) 


49 


(2.5) 


75 


(2.2) 


Patterns and relationships 


58 


(3.1) 


52 


(3.3) 


71 


(2.8) 


Algebra 


17 


(2.0) 


44 


(3.1) 


95 


(0.8) 


Trigonometry 


5 


(1.3) 


13 


(1.6) 


60 


(2.7) 


Probability and statistics 


11 


(1.6) 


28 


(3.0) 


33 


(2.3) 


Discrete mathematics 


5 


(0.8) 


10 


(2.0) 


20 


(1.7) 


Conceptual foundations of calculus 


2 


(0.5) 


4 


(0.8) 


29 


(1.8) 


Mathematical structure 


7 


(1.8) 


14 


(2.1) 


30 


(2.0) 



NOTE: Standard errors appear in parentheses. 

SOURCE; Weiss. I.R.. Matti. M.C.. & Smith, P.S. (1994). Report of the 1993 national survey of science and mathematics 
education. Chapel Hill. NC: Honzon Research, Inc. 
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Appendix table 3*28 

Percent of mathematics teachers considering themselves 
well prepared to do specific tasks, by grade range: 1993 



Task 




Grade range 
5-8 


9-12 


Present the applications of mathematics concepts 


93 (1.6) 


93 (2 0) 


07 (2.7) 


Use cooperative learning groups 
Take into account student preconceptions about 
mathematics when planning curriculum and 


87 (1.7) 


82 (2.6) 


66 (2.9) 


instruction 

Use computers as an integral part of mathematics 


81 (2.6) 


7S (3.3) 


66 (2.3) 


instruction 

Use calculators as an integral part of mathematics 


51 (2.7) 


48 (3.7) 


43 (2.2) 


instruction 


55 (2.8) 


71 (2.2) 


81 (2.4) 


Integrate mathematics with other subiect areas 


78 (2.8) 


70 (2.9) 


50 (2.9) 


Manage a class of students who are using manipulatives 


90 (1.5) 


79 (2.5) 


62 (2.8) 


Use a variety of assessment strategies 

Use the textbook as a resource rather than as the 


77 {2 5) 


73 (3.2) 


67 (2.1) 


pnmary instructional tool 


79(1.1) 


67 (3.8) 


62 (3.0) 


Use performance-based assessment 


61 (2.8) 


63 (2.6) 


58 (2.4) 


Teach groups that are heterogeneous in ability 


89 (1.8) 


85 (2.5) 


71 (2.3) 


Teach students from a variety of cultural backgrounds 


70 (2.5) 


73 (2.7) 


63 (3.0) 


Teach students who have limited English proficiency 


28 (3.1) 


33 (3.3) 


25 (2.4) 


Teach students who have learning disabilities 


52 (3.6) 


43 (3.6) 


28 (2.8) 


Encourage participation of females in mathematics 


95 (1.6) 


95 (1.1) 


92 (1.5) 


Encourage participation of minorities in mathematics 
Involve parents in the mathematics education of their 


84 (2.9) 


84 (2.6) 


83 (1.6) 


children 


67 (2.6) 


57 (2.6) 


49 (2.3) 



NOTE. Standard errors appear in parentheses. 

SOURCE: Weiss. I.R., Matti. M.C., & Smith, P.S. (1994) Report of the 1993 national survey of science and mathematics 
education. Chapel Hill, NC: Horizon Research. Inc 
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Appendix table 3-29 

Percent of science teachers considering themselves 
well prepared to do specific tasks, by grade range: 1993 



Task 


1-4 


Grade range 
5-8 


9-12 


Present the applications of science concepts 


74 (2.3) 


80 (3.5) 


92 (3.1) 


Use cooperative learning techniques 
Take into account student preconceptions about 
natural phenomena when planning curriculum and 


83 (2.2) 


83 (2.5) 


64 (3 4) 


instruction 


70 (2.2) 


63 (3.8) 


62 (3.0) 


Use computers as an integral pan of science instruction 


30 (3.4) 


31 (2.7) 


40 (2.4) 


Integrate science with other subject areas 

Manage a class of students who are using hands-on or 


76 (2.3) 


67 (3.0) 


62 (2.5) 


laboratory activities 


78 (2.6) 


83 (2.1) 


91 (3.1) 


Use a variety of assessment strategies 

Use the textbook as a resource rather than as the 


70 (3.0) 


78 (3 2) 


85 (1.5) 


primary instructional tool 


77 (3.1) 


70 (3.0) 


80 (3.0) 


Use performance-based assessment 


60 (2.9) 


65 (3.3) 


64 (2.7) 


Teach groups that are heterogeneous in ability 


89 (2.3) 


90 (1.9) 


71 (2.9) 


Teach students from a variety of cultural backgrounds 


73 (2.7) 


69 (3.7) 


62 (2.3) 


Teach students who have limited English proficiency 


32 (2.7) 


25 (3.4) 


23 (2.1) 


Teach students who have learning disabilities 


50 (3.5) 


46 (3.1) 


27 (1 .8) 


Encourage participation of females in science 


92 (2.0; 


94 (1 7) 


90 (3.0) 


Encourage participation of minorities in science 
Involve parents in the science education of their 


87 (2 3) 


86 (2 4) 


80 (3.3) 


children 


57 (3.6) 


56 (3 1) 


43 (3.0) 



NOTE. Standard errors appear in parentheses 

SOURCE- Weiss. I R . Matti. M C . & Smith. PS (199*^) Hcpon of the 1993 national sun'ey of saence and matnematics education 
Chapel Hill. NC Horizon Research, Inc 
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Appendix table 3-30 

Percent of 12th-grade students whose science and 
mathematics teachers discuss curriculum issues, 
by type of person or group with whom they discuss: 1992 



Person or group 


Science 

students 


Mathematics 

students 


Science and 
mathematics students 


Teachers m the department 


95 


97 


96 


Department chair 


82 


86 


86 


Principals 


60 


59 


59 


Teachers outside the department 


58 


59 


58 


Other teachers outside the school 


57 


60 


59 


Other school administrators 


45 


49 


47 


Parents 


41 


42 


42 


Others m the community (business 
leaders, university staff, etc } 


36 


32 


33 



SOURCE; National Center for Education Statistics. (1992). National education longitudinal study of 1988: 
Second teacher follow’Up study. Washington, DC. NCcS. 
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Appendix table 3*31 

Percent of science and mathematics teachers agreeing with each of a 
number of statements related to teacher collegiality, by grade range: 1993 



Field and statement 


1-4 


Grade range 
5-0 


9-12 


Science 

1 feel supported by colleagues to try out new ideas in 
teaching science 


74 (2.3) 


76 (3.1) 


07 (1.6) 


1 feel that 1 have many opportunities to learn new things in 
my present job 


74 (2.2) 


60 (3.9) 


66 (2.0) 


Science teachers in this school regularly share ideas and 
materials 


55 (2.5) 


56 (3.1) 


72 (2.1) 


Most science teachers in this school contribute actively to 
making decisions about the science curriculum 


44 (2,0) 


47 (3.0) 


66 (2.3) 


1 receive little support from the school administration for 
teaching science 


21 (2.3) 


23 (3.5) 


23 (2.6) 


1 have time during the regular school week to work with my 
peers on science curriculum and instruction 


14 (1.6) 


14 (2.4) 


16 (3.6) 


Science teachers in this school regularly observe each other 
teaching classes as part of sharing and improving 
instructional strategies 


11 (1.0) 


11 (1.0) 


14 (3.1) 


Mathematics 

1 feel supported by colleagues to try out new ideas in 
teaching mathematics 


04 (2.0) 


83 (3.3) 


00 (2.3) 


I feel that 1 have many opportunities to learn new things in 
my present job 


76 (2.3) 


72 (2.5) 


57 (3.0) 


Mathematics teachers in this school regularly share ideas and 
materials 


65 (2.3) 


52 (3.2) 


67 (2.0) 


The testing program in my state or district dictates what 
mathematics 1 teach 


60 (3.0) 


52 (3.3) 


40 (2.6) 


Most mathematics teachers in this school contribute actively 
to making decisions about the mathematics curriculum 


47 (1.0) 


46 (2.8) 


69 (2.6) 


1 receive little support from the school administration for 
teaching mathematics 


14 (1.5) 


19 (31) 


20 (2 6) 


1 have time during the regular school week to work with my 
peers on mathematics curriculum and instruction 


21 (1.9) 


17(18) 


16 (1.6) 


Mathematics teachers in this school regularly observe each 
other teaching classes as part of sharing and improving 
instructional strategies 


12 (1.0) 


10 (2.1) 


11 (1 0) 



NOTES Includes teachers indicalmg 'Strongly Agree" and “Agree" to each statement Standard errors appear m parentheses 

SOURCE. Weiss. I R.. Matti. M.C., i Smith. P.S. (1^94) Report of the 1993 national survey of science ana mathematics education Chapel Hill. 

NC Horizon Research, Inc. 
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Appendix table 3-32 

Amount of time science and mathematics teachers spent on science or 
mathemathics in-service education in the past 3 years, by subject of class 
taught and grade range: 1993 



Subject of class taught 


Amount of time 


1-4 


Grade range 
5-8 


9-12 


Science 


None 


26 (2.8) 


17 (1.9) 


12 (1.5) 




Fewer than 6 hours 


30 (1 8) 


22 (2.6) 


14 (1.8) 




6 -15 hours 


22 (2.1) 


27 (4.2) 


18 (3.0) 




16-35 hours 


14 (1.9) 


14 (2.8) 


19 (1 4) 




More than 35 hours 


9(1.8) 


20 (2.4) 


38 (3.1) 


Mathematics 


None 


17 (1 5) 


15 (1.5) 


10 (1.8) 




Fewer than 6 hours 


22 (2.0) 


22 (3.5) 


14 (2.8) 




6 '15 hours 


29 (2.4) 


23 (2.5) 


21 (1 8) 




16-35 hours 


18 (2.4) 


24 (2.5) 


24 (2.6) 




More than 35 hours 


15 (2.0) 


17 (2.0) 


31 (2.5) 



NOTE: Standard errors appear in parentheses. 

SOURCE: Weiss. I.R.. Marti. M.C.. & Smith. P S. (1994). Report of the 1993 national survey of science and mathematics education Chapel 
Hill. NC. Honzon Research. Inc. 
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Year of most recent college coursework in field for science and mathematics 
teachers, by grade range: 1993 

Grade range 



Field and year of most recent course 



Science, total 


100 




100 




100 




Before 1983 


53 


(2.5) 


41 


(3.0) 


24 


(3.8) 


1983 • 1988 


20 


(2.1) 


18 


(1,6) 


21 


(1.5) 


1989 ♦ 1993 


26 


(3.0) 


41 


(2.8) 


55 


(3 2) 


Mathematics, total 


100 




100 




100 




Before 1983 


41 


(2.3) 


39 


(3.8) 


31 


(1.8) 


1983 - 1988 


22 


(1 9) 


22 


(3.1) 


26 


(2.7) 


1989 - 1993 


37 


(2.6) 


40 


(3.3) 


43 


(2.2) 



NOTES' Standard errors appear in parentheses. Totals may not equal 100 percent as a result of rounding. 

SOURCE: Weiss. I R.. Marti. M C.. & Smith. P S (1994) Report of the 1993 national survey of science and mathematics education. Chapel 
Hill, NC Horizon Research, !nc 
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Appendix table 3-34 

Percent of science and mathematics teachers participating in various professional 
activities in the past 12 months, by subject and grade range: 1993 







Grade range 




Field and activity 


1-4 


5-8 


9-12 



Science 



Served on a school or district curnculum committee 


17 


(3.4) 


26 


(2.3) 


40 


(2.7) 


Served on a school or district textbook selection committee 


14 


(2.0) 


19 


(2.1) 


37 


(2.9) 


Attended any national or state teacher association meetings 


7 


(1.0) 


20 


(3.0) 


37 


(3.3) 


Taught any in-service workshops or courses m science or science teaching 


5 


(1.1) 


9 


(1.2) 


16 


(2.0) 


Received any local, state, c • ational grants or awards for teaching 


3 


(0.7) 


8 


(1.3) 


17 


(1.9) 


Mathematics 


Served on a school or district curnculum committee 


18 


(1.9) 


25 


(2.6) 


51 


(2.5) 


Served on a school or district textbook selection committee 


16 


(2.0) 


31 


(2.7) 


47 


(2.9) 


Attended any national or state teacher association meetings 
Taught any in-service workshops or courses in mathematics 


9 


(1.4) 


19 


(2.1) 


39 


(2.6) 


or mathematics teaching 


6 


(14) 


6 


(0.8) 


13 


(1.2) 


Received any local, state, or national grants or awards for teaching 


3 


(0.7) 


3 


(0.8) 


8 


(0.6) 



NOTE: Standard errors appear in parentheses. 

SOURCE: Weiss, I.R., Matti. M.C., & Smith, P.S. (1994). Report of the 1993 national survey of science and mathematics education. Chapel 
Hill. NC. Horizon Research, Inc. 
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Appendix table 3-35 

Percent of mathematics classes never taking part in various activities, 
by grade range: 1993 







Grade range 




Activity 


1-4 


5-8 


9-12 



Work at home on mathematics projects that take a 



week or more 


72 


(2.3) 


53 


(2.8) 


66 


(2.0) 


Listen and lake notes during presentation by teacher 


63 


(3 2) 


12 


(2.7) 


1 


(0.2) 


Watch films, filmstrips, or videotapes 


51 


(2.2) 


51 


(2 4) 


54 


(2.4) 


Work in Class on mathematics projects that take a 


week or more 


48 


(1 8) 


41 


(2.7) 


58 


(2.1) 


Write their reasoning about how to solve a problem 


31 


(1.9) 


14 


(1 5) 


20 


(1.6) 


Use computers or calculators to develop an 
understanding of mathematics concepts 


21 


(1 6) 


14 


(2.3) 


19 


(2.2) 


Use computers or calculators to do computations 


17 


(1.3) 


8 


(3.1) 


7 


(1.4) 


Use computers or calculators to explore problems 


17 


(1.3) 


10 


(3.0) 


15 


(1.5) 


Make conjectures and explore possible methods to 
solve a mathematics problem 


16 


(2.1) 


8 


(1.3) 


14 


(1.9) 


Do mathematics problems from textbooks 


11 


(2.1) 


1 


(0.4) 


1 


(0.3) 


Participate in dialogue with the teacher to develop 
an idea 


8 


(1.7) 


5 


(1.3) 


4 


(0.7) 


Learn about mathematics through real-life 


applications 


3 


(1.2) 


3 


(1.1) 


8 


(1.2) 


Do mathematics problems from worksheets 


2 


(0 7) 


2 


(0.4) 


3 


(0.6) 


Use manipulative materials or models 


1 


(0.3) 


7 


(1.3) 


19 


(1.6) 


Work in small groups 


1 


(0.3) 


2 


(0.6) 


4 


(0.6) 



NOTE: Standard errors appear in parentheses. 

SOURCE; Weiss. I.R . Matti, M.C.. & Smith. P S. (1994). Report of the 1993 nar;ona/ survey of science and mathematics 
education. Chapel Hill. NC: Horizon Research. Inc. 
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Appendix table 3-36 

Percent of science classes never taking part in various activities, 
by grade range: 1993 



Grade range 

Activity 1-4 5-6 ^12 



Listen and take notes during presentation by teacher 
Work at home on science projects that take a week or more 

Use a computer 

Prepare written science reports 

Work in class on science projects that take a week or more 

Read a science textbook in class 
Take field trips 

Watch films, filmstrips, or videotapes 

Watch the teacher demonstrate a scientific principle 

Participate in dialogue with the teacher to develop an idea 
Do hands-on or laboratory science activities 
Work in small groups 



52 


(1.8) 


6 


(1.0) 


0 


(0.2) 


51 


(1.9) 


27 


(2.3) 


49 


(2.3) 


38 


(3.0) 


44 


(3.0) 


54 


(3.2) 


36 


(2.1) 


10 


(1.1) 


12 


(2.3) 


28 


(2.5) 


22 


(2.1) 


43 


(3.4) 


23 


(2.4) 


9 


(1.4) 


21 


(1.2) 


23 


(2.7) 


35 


(2.9) 


62 


(2.3) 


6 


(1.9) 


2 


(0.5) 


8 


(1.5) 


3 


(0.8) 


4 


(1.6) 


1 


(0.4) 


3 


(1.0) 


1 


(0.5) 


1 


(0.4) 


2 


(0.7) 


2 


(0.6) 


1 


(0.3) 


2 


(1.0) 


1 


(0.2) 


1 


(0.1) 



NOTE; Standard errors appear in parentheses. 

SOURCE; Weiss. I.R.. Matti. M.C., & Smith, P.S. (1994) Report of tho 1993 national survey of science and mathematics education. 
Chapel Hill. NC: Honzon Research, Inc. 
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Appendix table 3-37 

Percent of science and mathematics classes “covering” various proportions of their textbooks, 
by grade range: 1986 and 1993 
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Appendix table 3-38 

Percent of 12th-grade science teachers responding to availability 
and condition of science equipment and facilities: 1992 



Description 


Availability of 
consumable supplies 


Condition of science 
oquipmeht used 


Availabiiity of 
facilities (lab equipment) 


Total 


100.0 


100.0 


100.0 


None 


3.3 


2.7 


4.7 


Poor 


11.8 


12.4 


12.7 


Fair 


26.4 


32.0 


24.9 


Good 


40.0 


41.3 


36,7 


Excellent 


17.7 


11.7 


21.0 



NOTE: "^otals may not equal 100 percent as a result of rounding. 

SOURCE: National Center for Education Statistics. (1992). National education longitudinal study of 1988: Second teacher follow-up study. 
Washington. DC; NCES. 
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Appendix table 3-39 

Median and mean student-computer ratios for computer-using schools, 
by country and school level: 1992 



Education level 


Country 




Student-computer ratio* 






Total 

schools 


Median 


Mean 


Elementary 


Japan 


82 


24 


110 


(16.7) 




Netherlands 


175 


16 


24 


(1.7) 




United States 


171 


6 


7 


(0.5) 


lov/er secondary 


Austria 


261 


11 


1 1 


(0.3) 




Germany 


134 


15 


17 


(0.8) 




Japan 


129 


31 


88 


(14.4) 




Netherlands 


285 


14 


15 


(0.5) 




United States 


148 


5 


7 


(0.7) 


Upper secondary 


Austria 


162 


4 


5 


(0 4) 




Japan 


136 


23 


38 


(4 5) 




United Stales 


130 


5 


8 


(1.1) 



* Student-computer ratio «s calculated using grade-specific enrollment for three grades at each school level mther than full 
school enrollment) the target grade, the grade immediately before the ta^’gei grade, and the grade immediate ' after it. 
NOTE: Standard errors appear in parentheses 

SOURCE: Pelgrum. W.J . Janssen Reinen. I.A.M.. & Plomp. T. (Eds.) (1993) Schools, teachers, students and 
computers: A Cross-national perspective (lEA COMPED Study Stage 2) Netherlands. lEA 
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Appendix table 3-40 

Mean percent of 16+ bit computers (80286 and higher 
processors) in computer-using schools; 1989 and 1992 



Education level 


Nation 


1989 


1992 


Lower secondary 


Japan 


77 


92 




Austria 


23 


67 




Germany 


12 


38 




Netherlands 


1 


22 




United Slates 


1 


17 


Upper secondary 


Japan 


72 


85 




Ausina 


19 


77 




Slovenia 


17 


76 




United States 


3 


29 



NOTE; Standard errors are not available. 

SOURCE: Pelgrum, W J.. Janssen Reinen. & Plomp, T. (Eds.). (1993). Schools, teachers, 

students and computers: A cross^national perspecti\/e (lEA COMPED Study Stage 2). Netherlands- 
IEA. 
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Appendix table 3-41 

Percent of external network use by type of external network: 1992 



Education level and type of network 


Percent of 
ail schools 


Percent of schools that 
use external networks 


Elementary, total number of schools 


163 


37 


AT&T ID Learning 


3 


13 


Dialog or other databases 


6 


24 


National Geographic Kids Network 


6 


24 


CompuServe or other e-mail 


11 


46 


Other 


11 


43 


Lower secondary, total number of schools 


142 


33 


AT&T 10 Learning 


3 


12 


Dialog or other databases 


3 


15 


National Geographic Kids Netvyork 


3 


15 


CompuServe or other e-maii 


12 


52 


Other 


8 


36 


Upper secondary, total number of schools 


141 


61 


AT&T ID Learning 


5 


11 


Dialog or otner databases 


13 


30 


Nanonal Geographic Kids Network 


1 


3 


CompuServe or other e-mail 


1 5 


34 


Other 


15 


34 



NOTE. Standard errors are not available. 

SOURCE Anderson. R.E- (Ed ) (1993). Computers in Amencsn schools. 1992' An overview Minneapolis. MN 
University of Minnesota 
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Appendix table 3-42 

Average percentage of mathematics problems correct on test items 
requiring the use of a calculator, ages 9, 13, and 17: 1978 to 1992 



Tested age 


Items on test 


1978 


1982 


1986 


1990 


1992 


9 yeari> 


8 


74 (1 0) 


75 (0 8i 


75 (07) 


78 (0 9i 


80 (0 5) 


1 3 years 


8 


55 (1 4,1 


52 (1 4i 


55 (1 4) 


60 (1 0) 


62 (1.3) 


17 years 


1 1 


63 (1 0) 


59 (1 2) 


65 (1 2) 


66 (1 0) 


67 (0.8) 



NOTE Standard errors appear m parontneses 

SOURCE Mbliis. I V S . et ai (1994} NAEP 1992 imncit. m ficnhoniic procros^ iHcpon No 23-TR01 1 Washington. DC National 
Center lor Education Statistics 
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Appendix table 4-2 

College enrollment rates of recent high school graduates, 
by race or ethnic origin: 1976 to 1992 



Recent high school graduates' Enrolled In college’ Percent of high school 

(numbers In thousands) (numbers in thousands) graduates enrolled in coiiege 



Year 


Total 


White 


Black^ 


Hispanic^ 


Total 


White 


Blacie 


Hispanic’ 


Total 


White 


Black’ 


Hispanic’ 


1976 


2,987 


2.640 


320 


152 


1.450 


1,291 


134 


80 


48.8 


48.9 


41.9 


52.6 


1977 


3,140 


2.768 


335 


156 


1.5S0 


1.403 


186 


80 


50.6 


50.7 


49.6 


51.3 


1978 


3.161 


2.750 


352 


133 


1,584 


1,373 


161 


57 


50.1 


50.1 


45.7 


42.9 


1979 


3,160 


2,776 


324 


154 


1,559 


1,376 


147 


69 


49 3 


49.6 


45.4 


44.8 


1980 


3,089 


2.682 


361 


129 


1,524 


1,339 


151 


68 


49.3 


49.9 


41.8 


52.7 


1981 


3,053 


2,626 


359 


146 


1,646 


1,434 


154 


76 


53.9 


54.6 


42.9 


52.1 


1982 


3,100 


2,644 


384 


174 


1,568 


1,376 


140 


75 


50.6 


52.0 


36.5 


43.1 


1983 


2,964 


2,496 


392 


138 


1.562 


1,372 


151 


75 


52.7 


55.0 


38.5 


54.3 


1984 


3,012 


2,514 


438 


185 


1,662 


1,455 


176 


82 


55.2 


57.9 


40.2 


44.3 


1985 


2,666 


2.241 


333 


141 


1,539 


1.332 


141 


72 


57.7 


59.4 


42.3 


51.1 


1986 


2,786 


2,307 


386 


169 


1,499 


1,292 


141 


75 


53.8 


56.0 


36.5 


44.4 


1987 


2,647 


2.207 


337 


176 


1,503 


1,249 


175 


59 


56.8 


56.6 


51.9 


33,5 


1938 


2,673 


2,187 


302 


179 


1,5/5 


1,328 


172 


102 


58.9 


60.7 


45.0 


57.0 


1989 


2,454 


2,051 


337 


168 


1,463 


1,238 


178 


93 


59.8 


60.4 


52.8 


55.4 


1990 


2.355 


1,921 


341 


112 


1,410 


1,182 


158 


53 


59.9 


61.5 


46.3 


47.3 


1991 


2,276 


1,867 


320 


154 


1,420 


1,207 


146 


88 


62.4 


64.6 


45.6 


57.1 


1992 


2,398 


1,900 


353 


199 


1,479 


1.204 


169 


109 


61,7 


63.4 


47.9 


54.8 



NOTES: Persons of Hispanic ongin may be of any race. Data are based upon sample surveys of the civilian population. 

’ individuals aged 16 to 24 who graduated from high school during the preceding 12 months. 

* Enrcliment in college as of October of each year for Individuals aged 16 to 24 who graduated from high school or received the GED during the 
preceding 12 months. 

^ As a result of the small sample size, black and Hispanic data are subject to relatively large sampimn errors 

SOURCE: National Center for Education Statistics (1994). Digest of educational statistics 1994 (NCES 94-115). Washington, DC: U S. 
Government Printing Office. 
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Appendix table 4-3 

Total fall enrollment in postsecondary institutions, 
by attendance status and age: 1970 to 1991 



Ago 


1970 


1975 


1980 


1985 


1987 


1990 


1991 



Full-timG students (in thousands) 



Total 


5.015 


6,041 


7.090 


7.075 


7.231 


7,021 


8.115 


14-17 years 


242 


242 


216 


203 


142 


141 


114 


10 and 19 


2.406 


2.510 


2.500 


2.322 


2,468 


2.479 


2.403 


20 and 21 


1,647 


1.854 


2.060 


1.975 


2.024 


2.121 


2.299 


22-24 


001 


1.000 


1.174 


1.227 


1,223 


1.307 


1.496 


25-29 


407 


692 


610 


695 


693 


002 


060 


30-34 


100 


279 


264 


310 


293 


403 


401 


35 and older 


134 


256 


193 


345 


367 


407 


520 


Percent 21 years and younger 


73 9 


67.3 


68.4 


63.6 


64.4 


60.6 


59.4 








Part-time students (in thousands) 






Total 


2.766 


4.344 


4.999 


5.172 


5.536 


5.998 


6.244 


14-17 years 


17 


36 


31 


32 


95 


26 


7 


10 and 19 


194 


276 


320 


270 


359 


321 


305 


20 and 21 


233 


390 


364 


400 


400 


490 


469 


22-24 


576 


746 


015 


705 


766 


779 


790 


25-29 


660 


1.002 


1.261 


1.250 


1.237 


1.261 


1.266 


30-34 


300 


607 


979 


951 


972 


957 


1.067 


35 and older 


609 


1.127 


1.229 


1.540 


1.626 


2.157 


2,339 


Percent 21 years and younger 


16.1 


16.2 


14.3 


13.9 


16.9 


14.1 


12.5 



NOTES: Distribution by age is based on samples ot the civilian noninstitutional population. Numbers may not add to totals as a result of 
rounding 

SOURCE: National Center for Education Statistics. (1994). Digest of educational statistics 1994 (NCES 94-115). Washington. DC: U.S. 
Government Printing Office. 
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Appendix table 4-4 

Total fall enrollment in postsecondary institutions, 
by sex: 1970 to 1998 (projected) 



Enrollment (In thousands) Percent 



Year 


Total 


Men 


Women 


female 


1970 


£581 


5.044 


3,537 


41.2 


1975 


1 1.185 


6.148 


5,036 


45,0 


1980 


12.097 


5.874 


6,223 


51 4 


1985 


12.247 


5.818 


6.429 


52.5 


1987 


12.767 


5.932 


6.835 


53 5 


1890 


13.820 


6.284 


7.535 


54.5 


1991 


14.359 


6.502 


7.857 


54.7 


1998* 


15.111 


6.811 


8.300 


54,9 



‘ Projected 

SOURCE: National Center for Education Statistics. (1994). Digest of educational 
statistics 1994 (NCES 94-115) Washington. DC: U.S Government Pnntinq Office. 
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Appendix table 4-5 

Total fall enrollment in postsecondary institutions, by race or ethnic 
origin of student, all institutions, and 2-year institutions: 1976 to 1993 



Race or ethnic origin 




1976 


1980 


1984 


1938 


1990 


1991 


1993 










All institutions 
















Students (tn thousands) 








Total 




10.986 


12.087 


12.233 


13.043 


13.820 


14.359 


14 306 


White 




9.076 


9.833 


9.815 


10.283 


10.723 


10.990 


10.604 


Black 




1.033 


1,107 


1.076 


1.130 


1.247 


1.335 


1.410 


Hispanic 




384 


472 


535 


680 


783 


867 


989 


Asian 




198 


286 


390 


497 


573 


637 


724 


Native American 




76 


84 


84 


93 


103 


114 


122 


Nonresident alien 




219 


305 


335 


361 


392 


416 


457 










Percent (U S. 


Citizens only) 








Total 




100.0 


100 0 


100,0 


100.0 


100.0 


100 0 


100.0 


White 




84.3 


83 5 


82.5 


81.1 


79 9 


78.8 


76 6 


Black 




9.6 


9 4 


9.0 


8.9 


9.3 


9.6 


10.2 


Hispanic 




3.6 


4.0 


4.5 


5 4 


5 8 


6.2 


7.1 


Asian 




1.8 


2.4 


3.3 


3.9 


4.3 


4 6 


5.2 


Native American 




0.7 


0.7 


0.7 


0.7 


0.8 


0.8 


0.9 


Nonresident alien 




- 








*’ 














Two-year institutions 
















Students (m thousands) 








Total 




3,879 


4.521 


4,527 


4.868 


5.240 


5,652 


5.566 


White 




3.077 


3.556 


3.514 


3.702 


3.954 


4.199 


3,961 


Black 




429 


473 


459 


473 


524 


578 


599 


Hispanic 




210 


255 


289 


j84 


424 


484 


557 


Asian 




79 


124 


167 


199 


215 


256 


295 


Native American 




41 


47 


46 


50 


55 


74 


63 


Nonresident alien 




42 


64 


53 


60 


67 


63 


91 










Percent (U.S 


. Citizens only) 








Total 




100.0 


100 0 


100.0 


100.0 


100.0 


100 0 


100.0 


White 




80.2 


79 8 


78 5 


77.0 


76.4 


75 1 


72.3 


Black 




1 1 2 


10.6 


10 3 


9.8 


10 1 


10 3 


10.9 


Hispanic 




5.5 


5.7 


6 5 


8.0 


8.2 


8.7 


10.2 


Asian 




2 1 


28 


3 7 


4.1 


4 2 


4 6 


54 


Native American 




1 1 


1 1 


1.0 


1 0 


1.1 


1 3 


1 2 


Nonresident alien 




** 


“ 













-Distnbulion f'^i U S citizens only. 

NOTES: Numbers may not add to totals as a result of rounding Persons of Hispamc origin may be of any race. 

f:OURCES National Center for Education Statistics (1994) Digest of educational statistics 1994 (NCES 94-115) Washington. DC US 
Government Printing OMice: National Center for Education Statistics (1995). Fall enro;..-;Jen/ in colleges and universities. Unpublished 
tabulations 
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Appendix table 4-6 

Number of college courses outside their major that 1991 bachelor’s degree 
recipients took, by field, sex, and race or ethnic origin: 1991 













Race or ethnic origin 


















Other race 


Courses 


Total 


Male 


Female 


Black 


Hispanic 


Aslan 


or ethnic origin 




Mathematics and computer science coursetaking by non-mathematics and non-computer-science 


majors 


Total, nonmajors 


1.008,018 


449,784 


557,512 


59,496 


40.653 


37,019 


55,246 


None 


196,601 


75,274 


119,952 


10,934 


6,983 


7,684 


12,551 


1-4 


647,586 


268,780 


376,358 


37,311 


24,748 


21,153 


31,319 


5 or more 


163,831 


105,730 


61.202 


11,251 


8.922 


8.181 


11,376 










Percent 








Total, nonmajors 


100.0 


100.0 


100,0 


100.0 


100.0 


100.0 


100.0 


None 


19.5 


16.7 


21,5 


18.4 


17.2 


20.8 


22.7 


1-4 


64.2 


59.8 


67,5 


62.7 


60.9 


57.1 


56.7 


5 or more 


16.3 


23,5 


11.0 


18.9 


21.9 


22.1 


20.6 



Engineering coursetaking by non-engineering majors 



Total, nonmajors 


978,503 


417,450 


558,376 


59,214 


39,361 


33,355 


53,151 


None 


908,211 


370,072 


533,972 


56,113 


37.768 


28,147 


50.918 


1-4 


57,112 


35,436 


22,559 


2,739 


1,362 


4,465 


1,293 


5 or more 


13,180 


11,942 


1,845 


362 


231 


743 


940 










Percent 








Total. nonmajOrs 


100.0 


100 0 


100.0 


100.0 


100 0 


100.0 


100.0 


None 


92.8 


88.7 


95,6 


94.8 


96.0 


84.4 


95.8 


1-4 


5.8 


8 5 


4.0 


4.6 


3.5 


13.4 


2.4 


5 or more 


1.3 


2 9 


0.3 


0.6 


0.6 


2.2 


1 8 
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Appendix table 4>6 

Number of college courses outside their major that 1991 bachelor’s degree 
recipients took, by field, sex, and race or ethnic origin: 1991, continued 



Race or ethnic origin 

















Other race 


Courses 


Total 


Male 


Female 


Black 


Hispanic 


Asian 


or ethnic origin 






Life and physical sciences coursetaking by non-life and non-physicai-sciences majors 




Total, nonmajors 


984.866 


441.1 16 


543.238 


57.595 


40.175 


35.837 


54,378 


None 


211.507 


93.301 


118.223 


11.992 


10.807 


6.855 


13,391 


1-4 


609.855 


263,147 


345.009 


36.500 


21,820 


18.792 


30,526 


5 or more 


163.504 


84.668 


80.006 


9.103 


7.548 


10.190 


10,461 










Per:.eni 








Total, nonmajors 


100 0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


None 


21.5 


21.2 


21.8 


20.8 


26.9 


19.1 


24.6 


1-4 


61.9 


59.7 


63.5 


63.4 


54.3 


52.4 


56.1 


5 or more 


16.6 


19.2 


14.7 


15.8 


18 8 


28.4 


19.2 








Social sciences coursetaking by non-social-sciences majors 






Total, nonmajors 


860,673 


386,976 


473.24 


48,297 


34.676 


33.293 


49,258 


None 


51,791 


22.078 


29,340 


2,176 


2,502 


2,028 


4,957 


1-4 


338.265 


158.003 


180,885 


18,284 


13,935 


13,815 


21,656 


5 or more 


470,617 


206,895 


263.014 


27,837 


18,239 


17,450 


22,645 










Percent 








Total, nonmajors 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


None 


6.0 


5.7 


6.2 


4.5 


7.2 


6 1 


10.1 


1*4 


39.3 


40.8 


38.2 


37.9 


40.2 


41.5 


44.0 


5 or more 


54.7 


53.5 


55.6 


57.6 


52.6 


52.4 


46.0 



NOTES; Persons of Hispanic origin may be of any race. Numbers shown are population estimates from a weighted sample. 

SOURCE; University of Pennsylvania Institute for Research on Higher Education and the Association of American Colleges and Universities. (1994). 
Estimates of student curricular activity from a national survey of colleges and universities. Philadelphia; University of Pennsylvania. 
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Appendix table 4-7 

Students with a grade point average of 3,0 or higher, by field of major and sex: 1991 



Major and sex 


Total 

students 


Number of 
students with 
GPA 3.0 or higher 


Percent of 
students 


Ail students 


Alt fields, total 


^ 044,267 


562.741 


53 9 


Science ana engineering, total 


345.009 


185.907 


53 9 


Mathematical and computer sciences 


36.249 


19,751 


54.5 


Life and physical sciences 


59.401 


36.659 


61.7 


Engineenng 


65.764 


34.007 


51.8 


Social sciences 


103.595 


95,410 


53.9 


Males 


All fields, total 


473,851 


221.271 


46 7 


Science and engineering, total 


200,077 


98.532 


49.2 


Mathematical and computer sciences 


24.067 


11.693 


48 6 


Life and physical sciences 


32.734 


19.500 


59 6 


Engineering 


56.401 


27.706 


49.1 


Social sciences 


86.875 


39.633 


45 6 


Females 


All fields, total 


570.416 


338.047 


59 3 


Science and engineering, total 


149.298 


08.610 


59.4 


Mathematical and computer sciences 


12.904 


8.373 


64.9 


Life and physical sciences 


27,178 


17.364 


63,9 


Engineering 


12.040 


7.532 


62.6 


Social sciences 


97.176 


55,341 


56,9 



SOURCE University ol Pennsylvania Insiitut^' lor Research on Higher Education and the Association O American Colleges and Universities 
1 1994) Estimates of student curncuiar activ.ty from a national survey of colleges and universities Philadelphia University of Pennsylvania 

ri Soenfo a''c! Mathc'^iai'cs bducn* on 199^ 




O 

ERIC 



Appendix table 4-8 

Number and percent of high school graduates, college enrollment, and science and engineering 
degree attainment, by race or ethnic origin: 1990 
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Appendix table 4-9 

Number and percent of high school graduates, college enrollment, and science and engineering 
degree attainment, by sex: 1390 
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Appendix table 4-11 

Percent of all faculty who sa/ that undergraduates 
in their country are adequately prepared in selected 
skills, by type of skill and country: 1992 



Country 


Mathematics 
and quantitative 
reasoning 


Written 
and oral 
communication 


Hong Kong 


39 


19 


South Korea 


3/ 


59 


Sweden 


32 


32 


Russia 


27 


26 


Mexico 


23 


24 


Japan 


22 


30 


Chile 


22 


17 


Israel 


19 


15 


Australia 


18 


20 


United States 


15 


20 



NOTE; Includes faculty of all disciplines and departments. 

SOURCE: Mooney. C.J. (1994. June 22). The shar.'io concerns of scholars. The Chronicle of 
Higher Education. XL (42). pp. A37-A38. 
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Appendix table 4-12 

Percent of 1987 first-year undergraduate students in 
4-year institutions who had stayed in or switched to other 
(declared or intended) majors by 1991, by ^ield of major: 1991 



Field of major 


Remained in same 
or like major 


Moved to other 
group of majors 


All natural sciences and engineering 


56 0 


44 0 


Engineering 


61.9 


38.1 


Natural sciences 


Biological sciences 


49.1 


51 0 


Computer sciences 


46 4 


53.6 


Mathematical sciences 


37 3 


62 7 


Physical sciences 


48.8 


51.2 


Social and behavioral sciences 


72.0 


28.0 


Non-science and -engineering 


Business 


59.5 


40 5 


Education 


67.7 


32.3 


English 


84.9 


15.1 


Fine arts 


70.1 


29.9 


History or political science 


65.2 


34 8 



NOTE. Like majors are defined as follows Group one — biological sciences, physical sciences, engineering, and 
mathematical sciences. Group two — history or political science, social and behavioral sciences, fine arts, and English. 
Computer sciences, business, and education were defined to be separate majors, without other like majors 
SOURCE. Seymour. E . & Hev/itt. N.M. (1994). Talking about leaving; Factors contributing to high attrition rates among 
science, mathematics & engineering undergraduate majors. Final report to the Alfred P. Sloan Foundation on an 
ethnographic inquiry at seven institutions. Boulder. CO: University of Colorado. 

Indicator*: of Scienca and Mathomatics Education 1995 



O 

ERIC 



195 



1 8 O 



NDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 



« 9 9 5 



Appendix table 4~1 3 

Average undergraduate tuition and fees paid by students, 
by type and control of institution: 1985 to 1993 



Year 


Pi'bllc Institutions 


Private Institutions 


4-year 


2-year 


4-year 


2-year 


1985 


$1,657 


$788 


$7,497 


$4,703 


1986 


1.717 


035 


7,978 


4.765 


1.87 


1.809 


344 


8,516 


4.713 


1988 


1.897 


871 


8,782 


5,135 


1989 


1,961 


865 


9,152 


5.709 


1990 


2,012 


854 


9,492 


5.375 


1391 


2.025 


884 


9,743 


5.975 


1992 


2.181 


965 


10,062 


5,921 


1993 


2,352 


1,018 


10.393 


6.101 



NOTES: 1993 data are preliminary. Public institution tuition and fees are shov/n for in*state residents. 
Amounts represent real 1993 dollars. 

SOURCE: National Center for Education Statistics. (1993). Digesi of educational statistics 1993 
(NCES 93-292). Washington. DC: U.S. Government Printing Office. 
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Appendix table 4-14 

Debt burden of 1990 bachelor’s degree recipients, 
by postgraduation occupation: 1991 



Occupation 


Percent 
with debt 


Median 

debt 


Median 

Income 


Median debt as a percent 
of median first-year Income 


Engineers, surveyors, architects 


51.5 


$6,900 


$31,200 


22.1 


Elementary & secondary teachers 


51.0 


S6.500 


.4)18.200 


35.7 


Scence tecnnicians 


46 9 


$4,000 


$20,500 


.9.5 


Engineering technicians 


46 2 


$8,000 


$27,900 


28 7 


Social scientists & urban planners 


45 3 


$8,000 


$20,500 


39.0 


Natural scientists & mathematicians 


44.6 


$5,000 


$23,900 


20.9 


Computer scientists 


40 2 


S8.000 


$30,000 


26.7 



NOTES; Median debt includes only those with debt Median income includes only those with debt and first-year income. 
SOURCE' U.S Department of Education. Office of Policy and Planning (1993). Debt burden' The next generation Rockville 
MD; Westat, Inc. 





Indicators of Science and Mathematics Education 1995 



Appendix table 4-15 

Number and percent of science and engineering doctorate recipients, by primary source of support, 
residency status, and race or ethnic origin; 1992 
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Appendix table 4-16 



Participation rate of 22-year-oids in first university degrees in the natural sciences and 
engineering, by sex and country: most current year (1989 to 1992) 



Region/ country 


All first 
university 
degrees 


Natural 
sciences ' 


Social 

sciences 


Enqinoerlnq ’ 


Persons 

22-years-old 


With 

first univ. 
degree 


.•Percent 22-vear-olds 
With NS&E degrees 

NS&E earned as a percent 

decree* 22-year-olds 












Male 








Asia 


















Japan ‘ 


290.253 


20 221 


138.708 


78.705 


915.800 


31 7 


10 8 


5 5 


South Korea 


104.627 


15.953 


7.579 


26.763 


447.600 


23 4 


9.5 


5 0 


Taiwan 


23.556 


4.723 


1.167 


8.1 10 


190.800 


124 


6 7 


3 5 


Europe 


















Austria 


5.996 


1,071 


301 


978 


62,272 


9.6 


3.3 


1 7 


Bulgaria 


10.296 


1.047 


201 


3.337 


61.046 


'6 9 


7.2 


3 7 


France 


55,637 


10.416 


3.925 


13.394 


435.915 


128 


5 5 


2 8 


Geimany ' 


1 1 1 .894 


18.475 


20.829 


34.634 


660.000 


16 1 


7 6 


4 1 


Greece 


8.600 


1.731 


969 


1.547 


78.932 


109 


4 2 


2 1 


ltat> 


46.519 


6.779 


10.447 


7.278 


465.783 


100 


3 0 


1 5 


Poland 


24.525 


3.309 


752 


6.100 


265.441 


92 


3 5 


1 8 


Spam 


51.208 


7.390 


1.495 


5.996 


338.000 


152 


4 0 


2 0 


Sweden 


7.203 


897 


262 


2.018 


60.871 


11 8 


4 8 


2 5 


Switzerland 


5,893 


1.088 


429 


751 


47.859 


1 1.5 


3.6 


2 0 


United Kingdom * 


46.888 


12.963 


6.536 


8.C47 


437.232 


10 7 


4 9 


2 5 


North America 


















Canada 


56.157 


8.235 


7.929 


7.738 


205.200 


27 4 


7 3 


4.0 


United States 


508.95? 


62.341 


74.900 


68.851 


1.896.959 


26 8 


6 9 


3 5 












Female 








Ask'i 


















Japan * 


109.750 


4.932 


18.519 


2.650 


871.600 


12.6 


0.9 


0 4 


South Korea 


61.289 


7.242 


2.632 


1.308 


41 1.400 


14 9 


2 1 


1 0 


Taiwan 


19 396 


1 810 


2.007 


840 


180.200 


108 


1 5 


0 7 


Europe 


















Austria 


4 073 


431 


457 


;o 


59 590 


>' b 


0 9 


0 5 


Bulgaria 


13.590 


1.341 


259 


3.211 


57.259 


23 7 


7,8 


38 


France 


48.200 


5 484 


3.419 


3.195 


417.947 


1 1 5 


2 1 


1 0 


Germany ' 


69.751 


1 1 .425 


16.297 


4.218 


627.400 


106 


24 


1 2 


Greece 


9 832 


1.228 


998 


450 


73.717 


13 3 


2 3 


1 1 


Italy 


49.706 


6.369 


8.864 


622 


450.470 


1 1 0 


1 6 


0 8 


Poland 


30.835 


3.551 


1.329 


1 .340 


252.900 


12 2 


1 9 


0 9 


Spam 


70 69 < 


5.912 


4.024 


648 


322.400 


2"’ 9 


20 


1 0 


Sweden 


9 859 


595 


938 


529 


57.994 


17 0 


1 9 


09 


Sv*ilzeriand 


3.272 


376 


495 


26 


45.940 


7 1 


09 


0 4 


United Kingdom 


38.005 


7.368 


6 855 


1.398 


416.872 


9 1 


2 1 


1 0 


Nnrin America 


















Canada 


74.007 


5.272 


13.81 1 


929 


193 200 


34 2 


3 1 


1 5 


United States 


599 045 


50.542 


95.205 


11.630 


1.829.155 


32 8 


34 


1 7 



-• Natural sciences am 5 engineering Data lor Buigana Germany. Italy Poland Switzerland and me Umipd Kingdom are from 1992 
uata for Austria France. Greece. Japan Sweden and the United Stales are lor i 99 l All other data are from 1990 
Includes degrees m math and computer scences and agricultural sciences Includes degrees m engmeenna technology Social science degrees are 
not included m this proportion " Japanese social sciences data are adiusted to delete business Average ago of German degree recipient is 27 years 
Population given is for all 27 -vear-o'ds in united Germany United Kingdom data do not include open universities 
SOURCE Nntiona* Science Foundation n99 ti [Spcctul tabu*atiori> of statistics of international aegreesj Unpublished data 
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Appendix table 4-17 

Degrees awarded in all fields, science and engii.eering, and science and engineering as a percent 
of all fields, by degree level: 1971 to 1991 
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Appendix table 4-17 

Degrees awarded in all fields, science and engineering, and science and 
engineering as a percent of total, by degree level: 1971 to 1991, continued 
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Appendix table 4-18 

Number of bachelor’s degrees awarded, by major field group and by sex: 1971 to 1991 







Total 










Female 






Year 


Total S&E 


Englneei ing 


Natural 

sciences 


Social z id 
behav. sci. 


Total S&E 
Number Percent 


Engineering 


Natural 

sciences 


Social and 
behav. scl. 


1971 


294.357 


45 248 


94.544 


154.565 


85.039 


28.9 


361 


23.848 


60.830 


1972 


306.459 


45.711 


96.410 


164.338 


90.037 


29 4 


492 


^09 


64.836 


1973 


321.085 


46.779 


103.004 


171.302 


95.995 


29.9 


576 


2o.o85 


68.534 


1974 


326.230 


43.248 


109.752 


173.230 


102.578 


31 4 


698 


29.986 


71,894 


1975 


313.555 


39.824 


110.584 


163.147 


102.814 


32.8 


845 


31.878 


70.091 


1976 


309.491 


38.790 


113.296 


157.405 


103.921 


33 6 


1.317 


33.653 


68.951 


1977 


303.798 


41.357 


113.908 


148.533 


104.993 


34.6 


2.044 


35.289 


67.660 


1978 


303.555 


47.251 


112.286 


144.018 


107.667 


35 5 


3.482 


36.457 


67.728 


1979 


303.162 


53.469 


110.790 


138.903 


109.915 


36.3 


4.881 


37.494 


67.540 


1980 


304.695 


o 

CD 

in 


1 10 253 


135.632 


113.480 


37.2 


5.952 


38.905 


68.623 


1981 


306.792 


63.717 


lie. 468 


132.607 


1 15.815 


37.8 


7.063 


40.366 


68.386 


1982 


315.023 


67.460 


113.998 


133.565 


121.399 


38.5 


8.275 


42.819 


70,305 


1983 


317.875 


72.670 


1 16.554 


128,651 


123,337 


38.8 


9,652 


45,426 


68.259 


1984 


324.483 


76.153 


122.252 


126.078 


125.221 


38.6 


10,729 


47,973 


66,519 


1985 


332.422 


77.572 


129.817 


125.033 


128.958 


38.8 


11.246 


51.449 


66,263 


1986 


335.460 


76.820 


131.082 


127.558 


130,689 


39.0 


11,138 


51,836 


67,715 


1987 


331.526 


74.425 


125.166 


131.935 


131.545 


39 7 


11.404 


49,706 


70.435 


1988 


322.482 


70.154 


115.611 


136.717 


130,933 


40.6 


10,779 


46.569 


73.585 


1989 


322,821 


66.947 


109.137 


146.737 


133,483 


41.3 


10,188 


43.446 


79.849 


1990 


329.094 


64,705 


105,021 


159.368 


140.012 


42.5 


9,973 


42.680 


87,359 


1991 


337.675 


62,187 


105.383 


170,105 


148,347 


43.9 


9.665 


43,477 


95,205 



NOTE: S&E is science and engineering. 

SOURCE. National Science Foundation. 099A). Science and engineenng degrees: 1966-91 



{NSF 94*305). Arlington. VA: NSF. 
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Appendix table 4-19 

Number of master’s degrees awarded, by major field group and by sex: 1971 to 1991 







Total 






Female 




Year 


Total 

science •'nd 
engineering 


Engineering 


Natural 

sciences 


Social and 
behavioral 
sciences 


Total 

science and 
engineering 


Engineering 


Natural 

sciences 


Social and 
behavioral 
sciences 


1971 


56.454 


16.367 


20.735 


19.352 


10.330 


106 


4.590 


5.554 


1972 


60.049 


16.764 


21.650 


21.627 


11.320 


271 


4.051 


6.206 


1973 


62.046 


16.545 


21.099 


23.602 


11.013 


278 


4,683 


6.052 


1974 


62.239 


15.205 


22.040 


24.994 


12.711 


347 


4.913 


7.451 


1975 


63.190 


15.167 


21.460 


26.563 


13.700 


372 


4.000 


8.520 


1976 


65.007 


16.045 


21.150 


27.012 


15.015 


560 


4.906 


9.461 


1977 


67.397 


16.012 


21.056 


29.529 


16.490 


690 


5.493 


10.307 


1970 


67.264 


16.000 


21.967 


29.217 


17.230 


043 


5.600 


10.707 


1979 


64.226 


15.279 


21.544 


27.403 


17.612 


937 


5.052 


10.023 


1980 


64.009 


15.943 


21.347 


26.799 


10.005 


1.123 


5.903 


11.059 


1901 


64.366 


16.451 


21.136 


26.779 


10.061 


1.329 


5.975 


11.557 


1902 


66.560 


17.557 


22.360 


26.643 


20.011 


1.575 


6.722 


11.714 


1903 


67.716 


10.006 


22,540 


26.290 


20.990 


1.755 


7.054 


12.109 


1904 


60.564 


20.145 


23.170 


25.249 


21.531 


2.100 


7,403 


11.940 


1905 


70.562 


20.972 


23.961 


25.629 


22.320 


2.244 


7.730 


12.356 


1986 


71.831 


21.096 


25.151 


25.504 


23.220 


2.400 


8.305 


12.515 


1907 


72.603 


22.070 


25.200 


25.325 


23.044 


2.770 


0.545 


12.529 


1908 


73.655 


22.726 


25.704 


25.145 


23.035 


2.000 


0.463 


12.564 


1909 


76.425 


23.743 


26.047 


26.635 


25.500 


3.082 


0.031 


13.667 


1990 


77.700 


23.995 


26.255 


27.530 


26.550 


3.269 


9.027 


14.262 


1991 


70.360 


24.013 


25.630 


20.717 


27.927 


3.357 


9.135 


15.435 



SOURCE National Science Foundation (1994; Science and engineering degrees 1966-9^ (NSF 94-305) Arlington VA NSF 
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Appendix table 4-20 

Number of doctoral degrees awarded, by major field group and by sex: 1971 to 1991 



Year 




Total 








Female 




Total 

science and 
engineering 


Engineering 


Natural 

sciences 


Social and 
behavioral 
sciences 


Total 

science and 
engineering 


Engineering 


Natural 

sciences 


Social and 
behavioral 
sciences 


1971 


19.363 


3.514 


10.280 


5 569 


1.990 


16 


1.000 


974 


1972 


19.324 


3 509 


9 966 


5.829 


2.142 


22 


1 040 


1.080 


1973 


19.352 


3.374 


9.804 


6 174 


2.510 


46 


1 171 


1.293 


1974 


18.694 


3.161 


9.266 


6 267 


2.662 


34 


1.163 


1.465 


1975 


18.711 


3.011 


9.250 


6.450 


2.905 


52 


1.252 


1 601 


1976 


18 364 


2.838 


8.866 


6 660 


3.060 


55 


1.272 


1.733 


1977 


17 892 


2.648 


8.640 


6 604 


3.185 


74 


1 273 


1 838 


1978 


17.539 


2 425 


8.560 


6 554 


3.410 


53 


1.397 


1 960 


1979 


17.753 


2.494 


8.796 


6.463 


3.703 


62 


1.527 


2.114 


1980 


17 668 


2.479 


8.826 


6 363 


3.915 


90 


1 .652 


2.173 


1981 


18.143 


2.528 


3.956 


6.659 


4.143 


99 


1.724 


2.320 


1982 


18.190 


2 646 


9.135 


6.409 


4.307 


124 


1.868 


2.315 


1983 


18.506 


2.781 


9,182 


6.543 


4.650 


124 


1.983 


2.543 


1984 


18.641 


2.913 


9.329 


6.399 


4.739 


151 


2.005 


2.583 


1985 


18.824 


3.166 


9.435 


6.223 


4,840 


198 


2.123 


2.519 


1986 


19.339 


3.376 


9.612 


6.351 


5.114 


225 


2.316 


2.663 


1987 


19.784 


3.712 


9.845 


6.227 


5.253 


242 


2.361 


2.650 


1988 


20.832 


4.188 


10.437 


6.207 


5.606 


286 


2.570 


2.750 


1989 


21.625 


4.544 


10.656 


6.425 


6.044 


375 


2.799 


2.870 


1990 


22.763 


4.893 


11.363 


6.507 


6.316 


415 


2.932 


2.969 


1991 


23.854 


5.212 


11.989 


6.653 


6,789 


452 


3,122 


3.215 



SOURCE. National Science Foundation. (19941 Science and engineering degrees. 1966-91 (NSF 94-305) Arlington. VA NSF 
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Appendix table 4-21 

Science and engineering degrees awarded per hundred 
U.S. population, by degree level and sex; 1971 to 1991 



Year 




Bachelor’s degree 




Master’s degree 




Doctoral degree 




Total 


Male 


Female 


Total 


Male 


Female 


Total 


Male Female 


1971 


0.4 


11.9 


4.9 


1 5 


2.4 


0.5 


0.7 


1.3 


0.2 


1972 


0.7 


12.3 


5.1 


1.7 


2.7 


0.6 


0.7 


1 2 


0.2 


1973 


0.0 


12.2 


5.3 


1 7 


2.0 


0.7 


0.6 


1.1 


0.2 


1974 


0.7 


11.0 


5.5 


1.7 


2.0 


0.7 


06 


1 1 


0.2 


1975 


0.1 


10.0 


5.4 


1.7 


2.7 


0.7 


0.6 


1.1 


0.2 


1976 


7.0 


10.3 


5.3 


1.7 


2.6 


0.8 


0.6 


1.1 


0.2 


1977 


7.5 


9.7 


5.2 


1.7 


2.6 


0.0 


0.5 


0.7 


0.2 


1978 


7.4 


9.5 


5.3 


1.7 


2.5 


0.9 


0.5 


0.0 


0.2 


1979 


7.1 


9.0 


5.2 


1.6 


2.3 


0.9 


0.5 


00 


0.2 


1900 


7.1 


0.9 


5.3 


1.5 


2.2 


0.9 


0.5 


0.7 


0.2 


1981 


7.2 


8.9 


5.4 


1.5 


2.1 


0.9 


05 


0.7 


0.2 


1932 


74 


9.0 


5.7 


1.5 


2.1 


0.9 


0.5 


0.7 


0.2 


1903 


7.3 


8.9 


5.7 


1.6 


2.1 


1.0 


0.5 


07 


02 


1984 


7.6 


9.3 


5.9 


1.6 


2.2 


1.0 


04 


0.7 


0.2 


1905 


7.9 


9.6 


6.2 


1.6 


2.2 


1.0 ' 


04 


0.7 


0.2 


1906 


0 1 


9.7 


6.4 


1 7 


2.2 


1.1 


0.4 


0.7 


0.2 


1907 


0.3 


9.0 


66 


1.7 


2.3 


1.1 


0.4 


0.7 


0.2 


1900 


0.4 


9.9 


7.0 


1 7 


2 3 


1.1 


0.5 


0.7 


0.3 


1909 


0.7 


10.0 


7.3 


1.9 


2.5 


1.3 


0.5 


0.7 


0.3 


1990 


9.0 


10 1 


7.0 


2.0 


2.6 


1.4 


0.5 


0.7 


0.3 


1991 


9 0 


9.9 


0.1 


2 1 


2.6 


1.5 


0.5 


0.0 


0.3 



NOTE; Bachelor’s degrees, per hundred 22*year-olds: master s, per hundred 24-year-olds. doctorates, per hundred 30*vear-olds 
SOURCE- National Science Foundation (1994) Science ana engineering degrees' 1966-91 (NSF 94-305) Arlington. VA: NSF. 
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Appendix table 4-22 

Number and percent of bachelor’s degrees awarded in science and 
engineering, by citizenship and race or ethnic origin; 1977 to 1991 

citizenship 1977 1979 1981 1985 1987 1989 1990 1991 

Number 



Total, ail recipients 

Total. U S. Citizens and permanent residents 

White 

Black 

Hispanic 

Asian 

Native American 
Nonresident alien 
Unknown 



Total, all recipients 
Percent of all recipients. 

U.S. Citizens and permanent residents 

Total. U S. Citizens and permanent residents 

White 

Black 

Hispanic 

Asian 

Native American 
Nonresident alien 
Unknown 



374.579 


373,431 


374.693 


375.786 


365.907 


363.308 


361.362 


356.256 


323.845 


318.819 


313.486 


307.061 


23.134 


23.324 


23.767 


20.223 


11.002 


12.163 


13.107 


13.373 


6.558 


7.591 


9.572 


13.996 


1.368 


1.411 


1.430 


1.603 


8,486 


10.039 


13.282 


15.526 


186 


84 


49 


4.004 



100.0 


lOO.O 


100.0 


100.0 


97.7 


97.3 


96.4 


94.8 


100.0 


100 0 


100.0 


100.0 


88.5 


87.8 


86.8 


86.2 


6.3 


6.4 


6.6 


5.7 


3.0 


3.3 


3.6 


3.8 


1.8 


2.1 


2.6 


3.9 


0.4 


0.4 


0.4 


0.4 



376.450 


371.248 


379.392 


389.952 


351.607 


350.242 


355.032 


366,945 


298.129 


293.262 


296.140 


303.532 


20.224 


20.481 


21.274 


23.170 


13.846 


14.81 1 


15.680 


17.021 


17.921 


20.222 


20.453 


21,628 


1.487 


1.466 


1.485 


1.594 


14.824 


13.138 


13.216 


13.591 


10.019 


7.868 


1 1.144 


9.416 



100.0 


100.0 


100.0 


100.0 


93.4 


94.3 


93.6 


94.1 


100.0 


100.0 


100.0 


100.0 


84.8 


83.7 


83.4 


82.7 


5.8 


5.8 


6.0 


6.3 


3.9 


4.2 


4.4 


4.6 


5.1 


5.8 


5.8 


5.9 


0.4 


0.4 


0.4 


0.4 



Percent 



- Figures are percentages of total U.S. citizens and permanent residents only. 

NOTES; Persons of Hispanic origin may be of any race. Percentages may not add to 100 as a result of rounding 

SOURCE: National Science Foundation (1994) Science and engineering degrees, by race/othnicity of recipients: 1977-91 (NSF 94- 

306). Arlington. VA. NSF. 
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Appendix table 4-23 

Number and percent of engineering bachelor’s degrees awarded to 
blacks and Hispanics, by institution and sex: 1993 



Academic institution 


State or 
territory 


All 

engineering 

bachelor's 

degrees 


Percent 
awarded 
to blacks 


All 


Blacks 

Male 


Female 


North Carolina A&T State University 


NC 


173 


88 4 


153 


90 


63 


Tuskegee University 


AL 


125 


96.0 


120 


72 


48 


Praine View A&M University 


TX 


138 


81.9 


113 


71 


42 


Georgia Institute of Technology. Mam Campus 


GA 


1.218 


7.8 


95 


59 


36 


Howard University 


DC 


123 


71.5 


88 


53 


35 


Southern University and A&M College 


LA 


78 


91 0 


71 


42 


29 


North Carolina State University at Raleigh 


NC 


1.041 


6 1 


64 


52 


12 


CUNY City College 


NY 


211 


25 1 


53 


44 


9 


Pratt Institute 


NY 


90 


47 8 


43 


40 


3 


Massachusetts institute of Technology 


MA 


587 


7.0 


41 


33 


8 








Percent 














awarded 




Hispanics 










to Hispanics 


All 


Male 


Female 


University of Puerto Rico Mayaguez 


PR 


529 


100 0 


529 


379 


150 


Universidad Po)il6cnica de Puerto Rico 


PR 


147 


100.0 


147 


118 


29 


Florida International University 


FL 


195 


53.8 


105 


80 


25 


Texas A&M University. Mam Campus 


TX 


938 


9 2 


86 


66 


20 


University of Texas at El Paso 


TX 


153 


49 7 


76 


59 


17 


California Polytechnic Slate University— SLO 


CA 


700 


9.6 


67 


59 


8 


University of Texas at Austin 


TX 


751 


8 5 


64 


57 


7 


Massachusetts Institute of Technology 


MA 


587 


9 2 


54 


41 


13 


New Mexico State University All Campuses 


NM 


229 


23 6 


54 


43 


11 


University of Miami 


FL 


144 


31 3 


45 


33 


12 



NOTES Persons of Hispanic origin may De of any race Universities listed are the ones that award the largest number of 
engineering bachelors aegrees to blacks or Hispanics 

SOURCE National Center for Education Statistics Integrated Postsecondary Education Data System Special tabulations 
by Science Resources Studies Division National Science Foundation 
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Appendix table 4-24 

Number of doctorates awarded to U.S. citizens, 
by selected racial and ethnic groups: 1982 to 1992 



Science and engineering total Non«science and -engineering total 



Year 


Black 


Hispanic 


Native American 


Black 


Hispanic 


Native American 


1982 


285 


226 


38 


762 


309 


39 


^983 


283 


237 


27 


639 


302 


54 


1984 


299 


254 


31 


654 


282 


43 


1985 


278 


244 


41 


634 


317 


55 


1986 


254 


276 


52 


569 


295 


47 


1987 


234 


305 


52 


534 


313 


63 


1988 


260 


327 


41 


554 


270 


53 


1989 


284 


310 


52 


537 


273 


42 


1990 


285 


382 


41 


613 


335 


55 


1991 


349 


405 


55 


652 


325 


75 


1992 


300 


414 


69 


651 


341 


79 



NOTE Persons of Hispanic origin may be of any race 

SOURCE National Science Foundation. M993) Selected data on science and engineering doctorate awards 
1992 INSF 93-315) Washington. DC. NSF 
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Appendix table 4-25 

Number of science and engineering doctorates awarded 
to U.S. citizens, by selected racial and ethnic groups 
and sex: 1982 to 1992 



Year 


Black 


Hispanic 


Native American 


Mate 


Female 


Male 


Female 


Mate 


Female 


1982 


159 


126 


160 


66 


27 


11 


1983 


150 


133 


140 


97 


22 


5 


1984 


156 


143 


173 


81 


26 


5 


1985 


152 


126 


148 


96 


21 


20 


1986 


124 


130 


177 


99 


33 


19 


1987 


115 


119 


179 


126 


31 


21 


1988 


143 


117 


199 


128 


28 


13 


1989 


142 


142 


180 


130 


33 


19 


1990 


151 


134 


232 


150 


24 


17 


1991 


180 


169 


238 


167 


36 


19 


1992 


151 


149 


253 


161 


42 


27 



NOTE Persons of Hispanic origin may be of any race 

SOURCE National Science Foundation ti993) Selected data on science and engmeenna doctorate awards 
1992 (NSF 93-315} Washington. DC. NSF 
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Appendix table 4-26 

Science and engineering doctorates awarded, 
by citizenship: 1972 to 1992 



Year 


Total 


U.S, 

citizens 


Noncitizens 


Unknown 

citizenship 


Percent 

noncitizen 


1972 


19,324 


15,144 


3,860 


320 


20.0 


1973 


19,352 


14,971 


4,044 


337 


20.9 


1974 


18.694 


13,750 


4,092 


852 


21.9 


1975 


18,710 


14,288 


4,056 


366 


21.7 


1976 


18.268 


14,082 


3,839 


347 


21,0 


1977 


17.723 


13,636 


3,651 


436 


20.6 


1978 


17,383 


13.331 


3,557 


495 


20.5 


1979 


17,589 


13,524 


3,602 


463 


20.5 


1980 


17.523 


13,410 


3,662 


451 


20.9 


1981 


17.996 


13,544 


3,855 


597 


21.4 


1982 


18.017 


13,292 


3,981 


744 


22.1 


1983 


18,393 


13.403 


4,298 


692 


23.4 


1984 


18,514 


13,250 


4,527 


737 


24.5 


1985 


18,712 


12,947 


4,957 


808 


26.5 


1986 


19,251 


12,869 


5,128 


1,254 


26.6 


1987 


19,706 


12,819 


5.536 


1,351 


28.1 


1988 


20.739 


13,217 


6,047 


1,475 


29.2 


1989 


21,528 


13,311 


6,498 


1,719 


30.2 


1990 


22,672 


14,014 


7,739 


919 


34.1 


1991 


23.780 


14.225 


8.882 


673 


37 4 


1992 


24.432 


14.262 


9.372 


798 


38.4 



SOURCES National Science Foundation (1 993). Science and engineering doctorates: 
1960-91 (NSF 93-301) Washington. DC- NSF. National Science Foundation. (1993). 
Selected data on science and engineering doctorate awards: 1992 (NSF 93-315) 
Washington. DC: NSF. 
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Appendix table 4-27 

Engineering technology degrees awarded, 
by degree level: 1975 to 1991 



Year 




Degree 






Associate 


Bachelor’s 


Master's 


Doctoral 


1975 


30.906 


8.589 


371 


5 


1976 


36.263 


9,180 


493 


10 


1977 


38.588 


9.864 


505 


12 


1978 


41.708 


10.314 


579 


15 


1979 


41.716 


10.906 


496 


16 


1980 


43.696 


12.180 


510 


16 


1981 


52.478 


13.567 


532 


21 


1982 


58.574 


14.778 


636 


33 


1983 


51.332 


18.663 


622 


18 


1984 


50.718 


20.22^ 


694 


6 


1985 


53.693 


20.533 


816 


15 


1986 


49.904 


20.928 


925 


21 


1987 


49.813 


20.577 


883 


13 


1988 


49,640 


20,447 


980 


14 


1989 


48.342 


20.098 


1.135 


18 


1990 


46.931 


19.150 


1.194 


18 


1991 


45.104 


18,294 


1.188 


25 



SOURCE; National Science Foundation. (1994). Science and engineenng degrees: 
1966-91 (NSF 94-305). Arlington, VA: NSF. 
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Appendix table 4-28 

Number of institutions of higher education, by Carnegie 
Institution classification type: 1987 and 1994 



Type 


1987 


1994 


Total 


3.389 


3,600 


Doctorate-granting institutions 


213 


236 


Master's-granting institutions 


595 


532 


Bachelor’s-granting institutions 


572 


633 


SpecialiZGd-degree-grantmg inst.tutions 


642 


690 


Tribal colleges 


— 


29 


Two-year colleges 


1.367 


1.480 



— Unavailable because the tribal colleges category did not exist in 1987. 

NOTE: Data use t994 Carnegie classification system 

SOURCE. Carnegie Foundation for the Advancement of 1 caching {1991. May/June) Research-intensive 
vs. teaching-intensive institutions. Change^ 23-26. 
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Appendix table 4-29 

Total number and percent of full-time instructional faculty, by field and race or ethnic origin: 
Fall 1987 and Fall 1992 
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Appendix table 4-29 

Total number and percent of full-time instructional faculty, by field and race or ethnic origin: 
Fall 1987 and Fall 1992, continued 
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Appendix table 4-30 

Number and percent of full-time instructional faculty, by field and sex: 
Fall 1987 and Fail 1992 







1387 










1992 




Field 


Total 


Male 


Female 


Percent 

femaie 


Total 


Male 


Femaie 


Percent 

female 


Total 


399,853 


300.121 


99.732 


24.9 


365.348 


259.670 


105.678 


28.9 


Science and engineering, total 


133.069 


1 11.025 


22.045 


16 6 


142.685 


118,360 


24.325 


17.0 


Natural sciences 


72.043 


60.028 


12.015 


167 


78,016 


66.023 


1 1,993 


15.4 


Social and behavioral sciences 


41.974 


32.415 


9,659 


22.8 


45,082 


33.900 


11,182 


24.8 


Engineering 


19.053 


18.582 


471 


2.5 


19,587 


18.437 


1.150 


5.9 


Non-science and -engineering, total 


266.783 


189,096 


77.687 


29.1 


222.663 


141.310 


81.353 


36 5 


Business 


25.C23 


19.835 


5.188 


20.7 


28.163 


21.777 


6.384 


22 7 


Education 


25.f 73 


15.610 


10.063 


39 2 


28.099 


15.212 


12.887 


45 9 


Fine arts 


26.0'i ^ 


19.745 


6,327 


24.3 


25,637 


17,641 


7.996 


31.2 


Health sciences 


85.762 


59.724 


26.038 


30.4 


44.883 


24.098 


20.784 


46.3 


Humanities 


49,594 


34,717 


14.877 


30.0 


51.831 


32.479 


19,352 


37.3 


Other piograms 


54,660 


39.465 


15,195 


27.8 


44,052 


30.102 


13.949 


31,7 



NOTE: Numbers may not equal totals as a result of rounding. 

SOURCE- National Center for Education Statistics (1994) [Special tabulations from the 1993 national study of pos‘jecondary faculty]. Unpublished 
data 

indicators ol Science and Mainemaiics fcducalion 1 995 




217 



APPENDIX TABLES 



t 9 7 



Appendix table 4-31 

Principal activity of full-time higher education faculty 
and instructional staff, by field: Fail 1992 



Field 


Number 
of faculty 


Total 


Percent 

Teaching 


Research 


Other 


Total 


595.340 


100 0 


66 8 


11 5 


21 7 


Engineering 


26.588 


100 0 


68 9 


16 5 


14 j> 


Natural sciences, tota* 


121.989 


1000 


63 3 


23 6 


13 1 


Life science 


50.652 


100 0 


45 2 


38 8 


160 


Physical science 


29.884 


100 0 


68 6 


19.0 


124 


Computer science 


14.439 


100 0 


77 4 


10 5 


12.0 


Mathematical science 


27.014 


100.0 


83 7 


7 3 


90 


Social and behavioral sciences 


62.422 


100 0 


73 3 


9.6 


17.1 


Non*science and -engineering, total 


384.341 


100.0 


66 7 


7 6 


25 7 


Health sciences 


91.280 


100.0 


48.2 


13.0 


38.8 


Education 


41.304 


100 0 


71.1 


3.1 


25.8 


Business 


41.552 


100.0 


80.1 


6 7 


13.3 


riumanities 


79.875 


100 0 


82.1 


2 9 


15.0 


Fine arts 


33.328 


100 0 


85.2 


1.1 


13.7 


Other 


97,002 


100.0 


57 5 


10.8 


31.7 



NOTES. Other activity includes clinical service, administration, community or public service, technical activities, on sabbatical 
trom institution, or other unclassified activities. Totals may not equal 100 percent as a result of rounding. 

SOURCE National Center for Education Statistics. (1994) (Special tabulations from the 1993 national study of postsecondary 
faculty). Unpublished data. 
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Mean number of classes taught by full-time faculty, by field, institutional type, and sex: Fall 1992 
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Appendix table 4-33 

Number and percent of academic departments of engineering 
that require or offer communications courses to faculty and graduate 
students, by size of department; 1992 





Total 


Smaller departments 
(20 or fewer faculty) 


Larger departments 
(more than 20 faculty) 


Nurnoer of departments 


744 


523 


221 






Percent of academic departments 


Course ottered to 


Faculty 


39 


32 


53 


Graduate students 


40 


31 


60 


Course required of 


Faculty 


7 


9 


6 


Graduate students 


33 


24 


39 


Areas covered by course 


Teaching techniques 


83 


82 


85 


Academic or career advising 


66 


60 


70 


English language skills 


29 


34 


21 


American customs and behavior 


30 


24 


35 



NOTE Includes only electrical, mechanical, and civtl engineering. 

SOURCE Burton, L . & Celebuski. C A 0994) Higher education surveys: Undergraduate education in electrical 
mechanical and civil engineering (HES Survey No 16). Washington. DC National Science Foundation. 
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Appendix table 4-34 

Percent of courses taught by full-time instructional faculty 

using different formats, by type of institution and instructor’s field: Fall 1992 



Type of institution and field 


Total 


Lecture 


Seminar 


Discuttlon 

group 


Laboratory or 
problem session 


Other 


Doctorate -granting institutions, total 


100.0 


61.1 


13.2 


10.6 


8.7 


6.4 


Natural sciences 


100.0 


75.2 


7.7 


5.9 


9.4 


1.9 


Engineering 


100.0 


84.7 


4.2 


1.1 


7.8 


2.3 


Social and behavioral sciences 


100.0 


67.8 


20.2 


7.8 


1.9 


2.3 


Non-science and -engineering 


100.0 


52 9 


14.6 


13.6 


9.9 


9.0 


Master’s-granting institutions, total 


100,0 


62.8 


79 


11.5 


8.8 


9.0 


Natural sciences 


100.0 


79.2 


2.9 


3.9 


11.0 


2.9 


Engineering 


100.0 


75.2 


3.5 


3.3 


15.3 


2.7 


Social and behavioral sciences 


100.0 


77.4 


10.1 


5.5 


2.9 


4.1 


Non-science and -engineenng 


100.0 


54.9 


9.0 


15.2 


9.0 


11.9 


Bachelor’s-granting institutions, total 


100.0 


52.0 


11.3 


17.6 


8.9 


10.3 


Natural sciences 


100.0 


71.4 


5.4 


6.2 


13.9 


3.1 


Engineering 


100.0 


68.5 


33 


0.0 


28.2 


0.0 


Social and behavioral sciences 


100.0 


67.3 


15.8 


12.0 


2.2 


2.7 


Non-science and -engineering 


100.0 


42 6 


12.0 


22.3 


8.8 


14.2 


Two-year institutions, total 


100.0 


66.2 


2.3 


10.1 


14.4 


7.0 


Natural sciences 


100 0 


84 6 


07 


2.1 


10.5 


2.1 


Engineering 


100.0 


78.5 


0.9 


3.1 


15.9 


1 6 


Social and behavioral sciences 


100.0 


86.1 


3.8 


5.0 


3.0 


2 2 


Non-science and -engineenng 


100 0 


57 1 


2 7 


13.6 


16 9 


9 6 



NOTE' Other includes roie playing or simulation, television or radio, group protects, and cooperative learning groups 

SOURCE: National Center lor Education Statistics (1994) (Special tabulations from the 1993 national study of postsecondary faculty] 

Unpublished data. 
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Appendix table 4-35 

Percent of mathematics departments offering selected academic 
activities to undergraduate mathematics majors, by activity 
and type of institution: 1 990 



Activities 




Institution type 




Doctorate-granting 


Master’s-granting 


Bachelor's-granting 


Regular problem-solving opportunities 


69 


63 


25 


Research projects 


59 


47 


37 


Senior project or thesis 


23 


36 


28 


Regular social activities with faculty 


21 


45 


53 



SOURCE. Albers. D J.. Loltsgaarden. D.O.. Rung. D.C . & Watkins. A E (1992). Statistical abstract of 
underqraduate programs in the mathematical sciences and computer science in the United Sfafes.- 1990'91 
CBM$ survey (MAA Notes No 23) Washington. DC Mathematical Association of America 
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Appendix table 4-36 

Number of calculus sections requiring selected course 
activities, by type of Institution: 1990 



Course 




Institution type 




Doctorate-granting 


Master's-granting 


Bachelor’s-granting 






Number of sections 




Total 


3.690 


1.813 


3.580 


Writing activities 


75 


32 


762 


Group projects 


52 


34 


163 


Computer assignments 


167 


139 


466 






Percent 




Total 


100.0 


100.0 


100.0 


Writing activities 


2 0 


1 8 


21.3 


Group projects 


1 4 


1 9 


4 6 


Computer assignments 


4 5 


7.6 


13.0 



SOURCE. Albers. D J . Loftsgaarden. D.O., Rung. D.C . & Watkins. A E (1992) Statistical absiraci ot 
undergraduate programs m the mathematical sciences and computer science in the United ^tates- 
1990-91 CBMS survey (MAA Notes No. 23} Washington. DC Mathematical Association of America. 
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Appendix ti 1-37 

Percent of college and university equipment 
and instrumentation at doctorate-granting 
institutions used for instruction and research: 1990 



Usage 


Percent 


Research only 


63 


Predominantly research 


29 


Predominantly instruction 


5 


Instruction only 


3 



NOTE- Includes only movable instrumentation and f. luipment originally costing $10,000 to S999.999 
owned by research-performing colleges and universitie.-; for use in the natural sciences and 
engineering, from 1988 to 1989. 

SOURCE; National Science Foundation. (1991) C/?aracfer/sf/cs of science, engineering equipment in 
academic settings 1989-90 (NSF 91-315). Washington. DC NSF. 

indicators of Science and Matnemancs Education i995 



22i 





Ability ^roupinj^ . .w. M. 4 1 '4-. 4>. 4'“^ 

AchicNcmcnt 2. 14--''^ >(\ 

Imsic xiw 14, 20 

intom.ituMi.il . . Aiw 24. 2(^2.^, 2'*). ^">1 

r.ico or ctbnio origin m\\ ^ . 

14-22, 24. 24 , y 

rcizuMuil ^l^, 24'24, 2*^^ 

sex XIV, 14, 2\24, 2^), 7S 

st.uc 24-24, 27. 2 n 2^>. 10(> 

ACT ("cy AmoTK.in Ciollcuo Toni) 

Adult students f4 

African American ("ce black) 

A^e XV. 4, 7, 14'U\ 17-1>, b^-20, 

21, 2^, 24'2>, 44, 4(\ 
oO. fC, (vs, 76-77, S(\ S> 
Alternative assessments M, "^4, 4^^), 

M-62 



American Association for the 

Advancement of Science 



(AAAS) Mil. \ M 

American College Test T) . 20-21, 22. 

24 

American Indian X.inw Amenc.m) 

Asians 4, / 4, 

.K hie\ i-nient xi\, 14, l(v 21, 22, 

2^), 41, 7S, S4 

^.leurees '^^O 

<.lement.u\ oJiK .iiu Ml . 16. 

eiirollmeni i(^, 

Mciilt\ 6^ 

tin.UK m 1 "uppor t S') 

poNts^xoiul,ir\ eJiK.iluMi ... . f4, f6. 

7^. ^4, 00, 01 

NeconJ.UA ».\liK.iUon 16, 21, 

22, 41, 6S 

Aspirations xw A-/ 6,0, 

Assessment w, V 14-20. M, 44, 



^ 6 - 47, 46 . 40^ u 1 - 64 . 

64, 1 , 1 0('- 1 Om . 106. 1 00 

Assistantships 6 4 -.60 

Associate decrees S6. OJ 

Attrition (see abo i ipelino) . 61-64, 0, o),s 
r.Ko or etliiiK iMieni s4-64 

64,65 



Bachelor's det^rees <4. /S. t^K 

S4. 66-02, 04, 05 

n,uiir,il sciences Ak 6(>-6/,0, 

sLienco <ind enttineerin^ . 7'‘h 60, 66-02 
social and beli,i\ ioral s^.i^.Mices . . 70, 6,- 

suidenis 76-70, 66-6 

Blacks Niv, 4-7, 67, 60, 

acliie\enient .... 14. 16-22, 24-24, 20 
auniion S4-S5 

COUI'Ct, ikine 40-41 

decrees 60 . 66 -"J 0 , 01, 0 4, O 7 .OS 

eleiiieni.ir\ educatu>n .... 4-,, 14-16. 

17-16, lOCO, 
24, 44, 67, 66 

enrollment 4, ,, /S, SO, 0^-06 

t.icuhv 4 4, 66, 02-0 4, 0, 

tinaiicial support 64-66 

pONtseuMld.UV educMtuMi xv-xvi, 

7, 74, 76, 60, 64-64, 
.s4..s(^ 66-00, 01, 02-04,07-06 

se^, i Mivl,ir\A\luc.it ton 4 m, 14-16, 

17, 16, 10, 20, 21, 
2:. 40, 41,44, 67, 66, SO. 00 
Bulgaria ^"^6 



c 



Calculators 44, 45, 4,. 40. 46, 60, 

(d . 6 4, ps 

Calculus 40, 4 4-44. 44, 61, Op 

Canada 26, 2o 26. St’* 



Carnegie Classification OJ 

Carnegie Foundation for the 

Adv ancement of Teaching 61. 

02, 06 

Caucasians (s^^.- W'hitcs) 

CCSSO C AHiiK il * 't ( hiel State N lu»ol 

C^Hivers) 



CD-ROM 


6(> 


Citizens 


47 , 74, 7^, 6 4, vS6, 00. 0 1 


Collej^e 


41, 4 4, 56, 74, 74 , 76, < t , 
1 , 6(>, 6*“^ 00, '"C, 04 , 
04 , O 7 .O 6 , 106-100 


graduates . . . 


64 


students . , . 


7, 60, 61 '64 


Colle^ialitv . • ■ • 


. . 4.S-40 


Comm unication 


6\04 65 



2 0 6 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 



1 



ConipuSor\ c . . . . . 

Computor sciiiucs 7 ^. 7 '^. 7 ‘^ '^ 4 . ‘^7 

Cimiputcrs . . . ^ 7 . 4 ‘^ M. 

^(\ '^7. t' V 

74. ^^7 

Cimicni Ci^ro, I'lu* \ M 

C'lumcil o\ Chief State Seluu4 

(Mfieers iC \ M. ^7 

Coursetakin^ M, 

ii. hic\ eineni \C(\ 

ek-nu ni u\ ,ii imm ^7' 

l.k uhv \\ . M, > 7 , x^'^ 4 . 

Sso*-), 04 ^ 1 0 (' 

pt 1 >iul.ir\ t\!ik.ui»‘n 

7'>'7^>. V, ^ 1 . ^^7 

l.k c HI tihnk * H iein ... . >^^-41 , 

‘•tkHlkl.UA fJlk lllHll \\. ^. ^■^' 41 . 

> 1 

x<^-\ . . > \ 

Curriculum ... \iu \i\'W 

1. 1 nir-i i .sk me . ^. K''^ 

cknuni ,ir\ v\lik n inn s i\ . 7(\ 

M. C, 

Ir.tmew « >rk'- 

er.klu.t! k >M iwjiiiik nk ni . . M, C 

'HI. . 'Ikl.llA Hvllk .11 k HI \i\, M. 

C. 



Dehl, stiklent .. 74 .'^^ 

PetFrees 74. 

It >K icn 'iikk-m - . I 

micm u k 'M.il 

po't -ft. nnJ.ir\ i\llk.llk'l\ . . \\-wi. 

74. 7<\ 7^. 7^k 

I .k c I'l hI hn k * Mieih . < . 

-e\ 7^-7f\ 7'^ '^ 0 . 'C. 

Demi^^raphics 

.k lik \ Hiiu ni \ i\ . 4 - 7 

pt '\ eil\ ^'7 

I'.ke nr nllmk nikjin 74. '^0 

'iikK n! ' . . . . 4 7 

Directorate for HLlueation and Human 

Resiuirces 1 1: 1 no ^ 4 . \C'(\ 

Disabilities, indi\iduals u ith 

^7, 74, 

7">. V. 

Di\ersitv . 4. 7. 77. I'^K 

'O-u wy.os 

Dcktoral de< 4 rees . ^^ ^^7. 

'M. ^) 4 . os. 07 , 0 -. 



E 

HHR Ock- I 'n\k inrjtc Inr k.dik,iik»n .uul 
1 Inm.m l\c^niii\ c^' 

Elementar\' education \i\.\\. C4. 



S- 7 . 140 ^). M-O), ^l. 



.ihilii\ emupm 


e O. O. 41 , 4 .^, 4 ^^ 


.■\x|,|| 1 x 


Ik 


.o^e-'^nk-ni 


w , 7 k. O. O. 4 k. 




kOk\ k 4 


M kk^ . . 


. . . ^- 7 , 14 -l(k 17 'D. 




7 C 4 \ (O. 


t .1 Mir'^ti.ikiiv . 


0 


t. un k ulnin . . 


\i\, 7 (\ O. O, O, k'-J 


l.k ult\ 


\\, ^, 7 . M, O, 




O. 470 k. ('»s. sS 


k-m.iU' . . . , 


7 k 74 . 7 ^k 4 ^ 


.J.mK 


H, ^k' O. kk 


1 lop, ink ' . . 


7 ok 14 'lk. 


17 


• 1 hkjp, 24 ;s. 4 \ 


lO'liik 1 mn.d p 


r.k 1 k . \l\, W . C 7 d. 




D. O OOs. 4 ^ ' 4 (\ 


4 ^ 


' 4 k. SO. So,(^p (^ 4 ^ kk ('S 


m.dn^ . . 


O M 'k 


\ M 1 \ c . \lik Tk 


.in- k 4 


l.k n ,iikI cihiik t 'iiem . . . . sO. 14 - 7 ^. 




7 k, O. 4 C (H. 


kinrm 


\\ . 0 . 4 S, 47 - 4 k. S 7 , S’-) 


1 rCk 


74 , 7 


U\|MMVnuiU' 


*i 4 . C 


rc', iiik C' . . 


7 . O. O, (^ 


',n\ 


4 ^ 


O.llkl.lkh . . 


\i\. 7 , H, O, 




^k- 0 . 47 - 4 '^. S 4 -SS, 




kO, kl , kC k 7 . kS 


'1 .IU‘“, . . . . 


. 4 . 74 , 7 S, 77 - 7 ^, 7 k. 




O. ^ 7 .('i'k 7 


'1 iklcni with V 


li-.ihiliik’- . . . ss, s^^, sy 


wlllK' 


s. 7 . 1410 , 



17-D. 74. 7C ^7 

E-mail 

Enjeineerinji t^ec >». leiun .nul cikjinecrmcd 
Enjilish ... O. SS. 70. s\ s4. 

E.nrtdlment ... 7^'-7'' 

• icf ... 7^ 77 

U 'I'eicn 'hkk iu ' 'M 

pn^l 'Ct niul.iiA edik .11 mn 7.7^, 

7^ 7^. '^7, 

r.k c t -r oi link ni lem . . < , 4 \ 7(\ 

7s, 

'c\ 77, '■0 

Ei|iiipment O. fO, <o (0. 'O, 0(% 





INDEX 



2 0 7 



HquitN . ^ . 4. < . ^ i 4. U"(^ ■ 1 ».' « 



Excellence Mil. -' 4 . j. *» 4 ■ 

K . 

Facilities .... 

Faculty 

.iNNCN^nKni ucl'miijiic" 

vv*nr''ei.ikine 

04 , '■)S 

elcUK-ni .ir\ evlik.UU'n w. <, M, 

^ 5 . ^ 0 ' M . 

42 ' 

tull-i ime 42 . ^ 

[Mi'M ime 42 , 

pcTccpi ii ’n" 4 ('' 4 '‘k ^ 4 '^i. ^1 

pONi nCv . 'lui.HA Cillk.llli'n X’\'l, 1 . 

02 -Oe 

piep.ir.il h 'H 42 . 4 "^. 

4 ^)'^ 7 , (x"', 1 0 > 

pi\ 'U- nnu > n.il xle\ ». lopuK-m H, 

t2. 

r.k (.■ t 'T el < 'i icm 4 \ 

ret.M-m 

re"t..iuli 

^'lui ii\ ,u un\ \\, < , 



u>- M , 42 ' 1 , 
(^ 2 , (> v(>(\ (^^, 

sf\ 4 ^ 44, 07 , o^ 

te.K lime 4 j ^2 ' ^ j , (^, 

vjq.os, '■>7 

Fa milies 

evluc.tiuMi . . \i\. 2 . ^ <4, 

one paivni 

\\ >\ ell \ Ie\ el < 

Federal M, '■^2, ld> 

Females 24, "^1 

.ichic' e:viu '.1 . . . . \i \ , 24. 2 '‘F < 

nil I.' ••■ n ^4 

wnir^cMkinc w. 

decree'' 7^-7(\ 7>. 

^ 0 . ^ 7 'S^. ^> 0 . ^>7 

element. ir\ v dn». .u h -n 2 \ 24. 

q ^ SS 

eniolliiieni - ( 

l.i.llllS 4-i. 'i'i. ^’2 

m iiiiir ,iik1 I'li'jiiKvnn'j i4. 

7 s. 7'-k "^ 0 . "^ 2 . V 

s4. ')2 ^)7. U\' 



poNivc^. ond.ir\ edik.iiion \i\. \\. 

\ \ I. < 4 . . < I . I 

7^k . S2. > \ ,'^4'Sx 

>(\ s7 

02-^4, ^)7'^)>. 10(^ 

Nevond. ir\ ediu.iiion x\. 20, 

2\ 24. 2^F ^>. 

4 44 , SS. (>"<. 

77 - 7 (\ "^ 0 , .">1 . "^ 2 . \ ^^4 

iindenvpre"ent .11 ion <4, "^0. 

^)2-^)>, ^^7. 10^ 

Financial support .... <4. '■^2. l0^ 

Foreign students 

Funding ^^4. <4. '■^2. 




Cioals H, ^7. 

Ciraduate students . . . \ , 7. ^(^. '■^S, *■)> 

CJraduates x\, <4, 

7(\ 7>. ^0. ^>7. 

CJraduation requirements M, M 



Hands-on acti\ities w, v H, 4 ^, 

4 *^^ ^ 0 . ^^^-(" 1 . 

(M, (>S. 

[di{^h SchtHil and Hevond ( 1 . . .xiii, 

14. 4(\ ^ ^ 

HijcF School Transcript Stud\' 

Hi”h school (''Ce Seo’iid.irv e».lik.Uion^ 
Higher education 

^see To^i^etond.iiA ediK.ition^ 
Higher Hducati^.'n Research Institute . ^ 



Hispanics xi\. 

.khiexeineni ... 14. lt^-22. 24. 2^. 

.Ktriiion s4 

I oiir"eMkinc x\ 

decree> ^> 0 . 

element, ir\ edikatum ^ 

14-10. 171^ i^>-2v2, 

24, 2"^. 4 (>s 

enrollment i(^. 

l.ivulix 4>.o:0', 



m M leiu e .md encineennc ■ ,^^4 ^^ 

post >evond. u\ evltk ,itu n . ...w-\\i. 

7. 74, 7(\ 7^\ ^0. 

sq.Sy 

ss.op, 01 . 07.04 




2 0 8 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 1995 




"CLiMlJaiV W, S'(\ 

14'U\ 17. IN. 

u), :o. :i, 

40, 41, 4 \ (vs 

unvkTrc'prcscni.uion SO, S4 

Homework 46, 62, ‘■)6, lOS 

Hong Kong ^ 1 



HS&.B ("ce High SlIv'oI ,mJ Ix-voikH 



lAEP (sec Iniern.uional AsNcssmcni ol 
hJiiL.il ion,il Progress^ 

Immigration 7('‘ 

Informal education k SQ 

Institutions x\, V 74, 77, 7s, 

SO. S4. SS, S6, S'-k 
•^^O, "M. ^:>2. "M, 

^)(v^)7, ^^s 

Instructiimal practices 2'k 7, 

M, ^7,45,4S-49, 
57'5'‘k 6 k 67, 
^)Sx)s, 107'10‘^^ 

Ht‘mcm,ir\ cJuc.uit>n xi\‘, x\-, 

X 20, H, ^7AS, 
4^-46, 4S'4'-k SO, 
SO-0 k 64, 66'6S 
ptisrsceonJar\ cduc.uion . . . 97 

L-Jiicaiion xi\‘, xw 



S, S4, ^S, Ss, 
4^ '46, 4S-49, SO, 
S9-pk 64, 66-69 

Instrumentation 9p-97 

International Assessment of 

Educational Progress (lAHIM 

XIII, 24. 26^27. si 

Ireland 27'2S 

Italy 26' 2 S, S6 



Japan 67. "^1 , S6, 94 

Jordan 27'2S 



Labcirate.rv ... 4"^. 61. 9S-9, 

Latino (sec 1 lisp, in k ) 

Lectures S9.pl, oS, 9S 

Life and physical sciences SL 7'L 

7S'79. 94 

Loans .sS'.s6 



!1 



Males 

.ichic\-cmcnt xi\, 24, 7s 

ciuirscl.ikinu xv, 7S 

degrees 79. S6, s7'SS 

eleinenl,ir\ cJik.uion 2L 24. 29 

enrollment 77 

in seieiKe ,inJ engineering Si, 

S2, 

post sect aid. irv ediie.ituai xv, 7S, 

76, 77, 7s, 79 , 



S2, SS, S6, 
S7'8S, 90 

sect aid. irv ediicaruai xv, 2L 

24. 29, V\ 
6S, 7 s, s p SS, S4 

Master’s degrees 92 

n. It lira! sciences .'^S, S7 

race t>r ethnic taagir 90, 97 

science .ind engineering S6-S7 

sc X S 1 

social .ind heha\at)r.il sciences . . S6-S7 

Mathematical sciences 20, 21-2 L 

7s, 79 , ,S4, 



94, 95, 96, 97 

Minorities (see .ilst> rackil 

.md ethnic gituij^s) xvi, 

14'22. 24'25, 29, 
V)'41, 42, 4L S4, 
55, 6x 64, 65, 66, 
67, 6S, 74, 76, 7S, 
SO, S4-S6, SS'90, 91, 
92-94, 97 . 0 s. 106 



NAEP (see Natitaial .Assessment of 
Ediicatuaial Prtigressl 
National Assessment of Educational 

Progress (N.AHP) xin 

achievement .... 14, 19-20, 24-25, 29. 
r.ice ta- ethnic taiL’in 14-20 



National Center for Education 

Statistics .... xi 11 , 42, 107 



National Council of Teachers of 

Mathematics (NCTM) L M, 

47. S C55 

Natitmal Education Longitudinal 

Study (NKLS:,NS) xiii, 14. 

IP, 24, 29, 4L 4^-46. 5S 
National goals 2. 




National Research 

Council iNlU"i Mil. \ H 

National Science FounJatioi'i \iu, 



2'4, 

Oo. lOh 

Natii^nal Science Teachers 

Association (NSTA) \iii, 

\ H, 

National Sur\ey of Science and 
Mathematics Education 

(NSSMH^ 41, 4h 

4^'4f\ 4v"^, ^0. ^ C54. 

61 , 65 

Native Americans 64, <4, /S. 

S4-.s5, . 65 

Natural sciences i 

nuir^ctakinc: <6 

t.iciih\ 64 

derive. 76, ^6-S7, 67 

studeni^ >0'S4 

NCES (nl'c National C.Vnief lor hdikaiion 
Mati^i ic^) 

NCTM (^ee Nat ion. il C'ouncil o.t leacluT^ 

< )| Mathcin,U h 

NELS;88 (sec National Hoik at ion 
Lonuiiiklinal Siud\ ) 

Networks ^, 6^, ('>6-6> 

Non traditional assessments (^ee 
Alt ernai i\ e .is^c^'^nK-nisl 
NRC (^ce Nat ion. il Research C^nincil) 

NSF (^ee Nation.il Seieiue lauindalioiA 
NSSME (we N,iiional S'ir\ ev ot Science 
aikl M.iihem.iiic^ Edikaiion) 



NSTA (^ce N. It ion, 1 1 Suen 




L'.K 


her 






'Cl.lllOlO 

D 












r 

Pacific Islanders 








74 , 


76 


Parents (we l',imilie^l 












Physics 


w. 




52, 


, 5H61 


Pipeline 




61- 


.s5, 




-66 


Postgraduatiim 








74, 


65 


Postsecondarv education . 




. Xl\ . x\ -x\ l. 


4 , 


/ , . 


:o-: 


> ■> 


26, 


50, 




52 - 


44 . 


55, 


74 


.06 


.idnli ^tiident^ 










74 


.X^unN 74, 


76, 


76, 


65, 


60, 


61 


.iNpir.uiv'n^ 




XN', 


75- 


•76, 


67 


.niiiiion 




.6]. 


'65, 


,67 


-66 


hkick^ 


x\- 


x\i. 


( , 


74, 


76, 




60, 


64 - 


>5, 


65- 


66, 


66 -go. 


, 6), 


, 62 


•64 


. 67 


-g^ 



n uii-NL-i ak me Fk 56, />6'76, 

,V, 6l, 64-65, gy 
deoiee^ N\*'\\'l, /4, /6, 

7 ,s, yg, . 6 (vg 2 , gy.gs 

enrolliiieni /, A, Ao7,S, g^.g.s 

I.KllllN XVI, Sl,6Ng6 

teinale^ xi\\ w, NVI, 74, 

< 5 - / (v M , 1 8 , Rk 
60, 62, 6^ 64'65, 66, 
^7-66, 60, 62-64, 

6y.gs. 106 



lm.inu,il support /4, 65-66, 62 

loieicn "tiklciit^ .... 65, 66, 60'61, 65 

er.Klii.itc^ x\', /4, 65, 6/ 

lli^panic^ x\ 'X\ i, 7, 74, 76, 

76, 60, 64 '6 5, 65-66, 
66-60, 61, 62 '64 

iinl itut loii^ x^■, H / 4, /■ / , 

76, 64 , 65, 66, ‘“)0, 
6i, 6^, 64'67, 66 

in^t nKtion.il pr.ictice^ 65-66, 6, 

m.ilc'' x\', j 5, / 6, M , 

76, 76, 62, 6N 
66, 67-66. 60 
Name .-\iuericam . . <4, /6, 60, 64-65, 

66, 60, 6 i 

IkiLitic Nl.indei', /4, /6 

raLi,il .ind ethnic groups .... 76, 66-60 
reform ... 74, 6H 65, 60, 65, 6p, 67-6S 

reseaikh 64 , g5-66, 66-67, 66 

rc-M >uiK c" 66-6 f 

Ni.ites 6-^ 

^tiKleni^ with di^.ihililie'' /4, 06 , 

60 , 66 

sc‘\ w. / 5. M , 06 , Ok 

X\ 61, 62, 6 h 64-65, 
66 , 67-66, 67 -g,s, 10(^ 

slndeni^ \kilh dis,ii''iliHe^ 74, / 6 , 

60, 66 

niiiion /4, 65, 6 S 

whites / . / 6 , 6 ') 

Postsecemdary faculty (>ee H.u iili\ ^ 

Poverty xiv, 6-7, 60 

Project Kaleidosiope .... 

Project 2061 h H 

R 

Racial and ethnic groups 20, ^^41. 

76. 64-65, 
6 ,s- 6 R gy 

A’^Min /4, /(V / 6 , 65,60, 6 | 



2i3 



2 1 O 



INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 199S 




(.JO, 24 . »4. 
s4. wo. 

wj. wj,w4, w;.wn 

kiiH-ni ,ii\ ».\lsk.iiiMn ... . 14'J\ 

4 \ W4, 

I li^p.ink V w , 7, JO, J4, 74, 

7(\ 7^, ■''0, ^4'^^, 

.ss-WO, W 1 , WJ,W4 

S i\\\( AnKTk.mN 74, 7'"^, "^0, 

s4.s-^^ ss^ uO, w 1 

l\k Ilk KI.iiuK in 74, 7w 

^CkOlulll\ L\ilk.llk*h \\. ">'7. 

14^Jk A>, 
VMl. 41'4J, 4k 
54. w7. ( '' 

u Inif^ w, 7, JO, J4, . ^^5 

Rctorni .\ni'\i\. J, k J"^ 

k'*' V, 4^, 57 , 

(^^, ws.^o, 10(\ lOw 

L-lciiu nuiA L\lu', .iik‘n . ... w, ^, 4^, 

47'4^^ 57 , 

I 'lui.irx L\lik,iiion . . . . 74, k 

^5, WO, w^, 
Wf\ wy.ws 

i Mui.ll \ i\ll k ,11 l< 'U w, M, 

4^, 47 •4'^ 57 , 5w 
Rcj^ions J4, Jk, 4 k 4<'' 

Requirements \i\'\\, M, U'»Aw, W7 

Researeli J'k k\ >5, Wj, ^^ 4 , 

W('ik)j ^)s, 1 0(> 

Resources J-4, 7, M, 

W (>W, W(>a)7, 1 C(^- 1 0'^ 

Retention -e<.‘ .iK. ' I’lpeliiuW ... . ^k ^^4. 

ss Ws 



lUiral . . "A 

Russia 1 



SASS y 'ee luu »k ,inj SuHiite Our\ i \ ^ 
SAT (see Si liol.isik .\pntikie Test ^ 
Sehi4astic Aptitude Test tS.\l ) . JO'JJ. J4 



Science and engineering w, 74. 7^, 

7s, 7w. Ws W(>, 
W7 ws 

I » niisekiLinc < >, 

vieeree- \\,7'^, 7'“^ ‘^O, 

'>(> wj, o 0 w7a)s 

l.k ull\ WJ,^5 

siuvleni- 74. 7^^, 7^^ sO'kj, low 

Schools and Stattinj; Siir\e\’ 4^ 

Secondary education . . . \i\', w, k4. 

5T, 14'J^k M-WW. 
75 , sl-s4 



A^i.iiis s, l(>, J). JJ. 41, w> 

,ihilii\ 'Upii le \\, H. >5. 

41 -4J, 4\ 4^> 

,k^r^^llkni \\, M, ^5. 

k’ ^7, 4 w. W 1 •('» k w4 
l''l. k k 5 ' / , 1 4 ' I W. 1 < . 

1 ^, Ik. :o, Ji, jj, 

J^k 40, 41,4k (T, SO. wo 

ii'ur^ii.ikiiu: \\, H, ^5. 

^^'41, (>s, M 

I lin k iituiii N‘\ . M. ^5. 

k'»' ^7, k'^. 5s. ('W 

l.k uli\ w . 7 , M, ^5. 

k''' ^7. 4 J AW, ('» 1 . 
wJ, w k^(^, ws. si , s5, Ws 

lem.ik-' w, Jv^, J k J4. 

J'^k k). 4 k 44, 5 s, 
75'7w, sO, 
1 . sj. s k s 4 

l’o.iK H, k>A7 

ei,iviu Ml-' w, k'^' k), 7 (\ 

7s, sO, WO, w;. Ws 
lliNp.ink- . w. 5a\ 14 Aw, 17, Is. IW, 
JO. Jl, JJ, 40, 41,4k ws 

noimi iit'O li pr.Kike" . . \i\, w, k H, 
A. A. 4^'4W. 4'^'4W, 
50, 5W-wk w4, WWW'tW 

111 , lie- \\ , J k J4, JW. 

kk ws, 7A si . sj. s >, s4 

\.ii i\ e .Anii i k ,in- ('4 

i.Ki- ,iikl elhnii ,‘ru:ii^ \\, 5-7, 



14Ak Jw. A, k)Al. 
41AJ, 4k M, 
55. W7, WS 

u toim w, A. 45 . 47 *kk 57 . ^w 

re'jii 'll" 4 k 4w 

riqiMremei'l- \i\-\\. A, A, A, k^'. k> 

re-ouiii- 7, A, A, A, Wk(>s 

-i \ N\ , kk 4 ^ 

-i.iikkiid- \i\, 7, A, A, 

k"- A. A, 41 . 47As. 

4 W, 54 AS, (^0, . wk w7, W'^ 

-Mie- \i\ - w, 4. A, 

A, k), 4k 44, wkwJ 



-ludi-ni- wnli vli-.ihilu le- . . . SS. S(\ 



A 

xvlnie. . s. 7 . 14 , Ip. 17 . IS. IW, JO, 
Jl, JJ, 40, 41,4k W7,WS 



Sex 

elemenurx i\liK,ii ion 4 ^ 

posi-eionJ,ir\ iJik.iiion \\. A, 



7W, sJ. sk s(>, 
s7'SS, W7 






N D E X 



2 1 1 



t>iul.n\ I'JiK .Hh»n . . . . w. ^ > 

Social and bcha\ioraI sciciucs . 

. . . 7^. ^>7 

o:, W 4 

7->. "^7. I 

70 , s4, >7. 

.... 1(\74,^\' 

. . \i\, 

... . . .\i\, 77 

0^ 

\m-\i\. 7 \ , M. 

^7, 4 1 . 

47-4>, 4*^^ M ('0, 



f' 1 . (’' \ (’'7. 1 0(’'' 1 0 1 

State curriculum frameworks . . . M. 

States 4.4^ 

.K hicx ».-mcni 1 4 . 74 7 

77-7^k \Ci\ 10^> 
I anp.in^t > 0 ^ . . . 74 -7 7 < ■I'^K 4 \ 1 <7 < 
clcMK-niarx cdiiLaiii'n . ... 4, 74. 7^, 



77 7.^, 7'k M. 
^7, ('1 '('7 

\\ v'IkLux Cklik.ii \o\\ 

K-qiiiivniv ni'' . . 
sc^.Mivl.irx kvliK.iiivn 

Student achie\ement 

lOo 1 '7, 70^ 

Student altitudes .. «4, t'^ . , K\ . 

Student loans 

St u d e n t pe rt o r m a n c e 

assessment techniques . . (d 

homework 4<' 

U‘^1 in*^ t 4'7^k 4t‘. f'l 

treiuh !4 74, 7^k ld(' 107 

Sw it:erland 7<''7"^ 



^ j , 

. . \i\ '\\, 4. 
M. ^7, 

4 h 44. 1 '(^7 
^ ’’d .s 



». » ‘ui^c t.ikine • - ■ 
l.unhx 

vkeic’e'. 

^indent'' 

Socioeconomic status 
South Korea . . 

So\ ict Ihiion . 
Siandardi:ed tests 
Standards ... 



Li 

I'nderpraduate students h ■'0, 

7\ >4, lOd 

Lhulerrepresented epoups . . . . ^ /. I4'77. 



74 7^. 7^k ^'k4 \ 

S4-SS. 0 ^ 74'7'^. 

^0. ^4-^M. ^>7''^^. \C(\ 

IVuversitv of Houston 70^ 

LkS. nepartnienl <.)f Defense 4 

Lk S. Department of Education . . . . \ni. 

4. 107 

Lk S, Department of Health and Human 



Serxices 4 

ki 

Whites . . . . >"^ 

.ichicxcmeni .... \i\. 14 77. 74 7'^. 7^^ 
k t ‘ur"et ak me w . 4 1 

vleeree^ 

element . 11 \ edlK .U ion 4, (\ ( . 

14dP. 17d^, 



70. 74. 7r o7 



enis >llmeni 

post set ond. ir\ cdiK.inon .... <. < 

set t ilvLu x edilt.U h >n o 

14 1(\ 17. 1>. 1^>. 



70. 71. 77,40, 
41. 4 h o7, o> 

Workforce k j, '‘k''. k '‘k . 10'“^ 



Taiwan \i\, 7('-7> 

Teachers (see k.K ulu ^ 

Technical students '■k 

Technicians . , . 

lestin<4 (see ,dst^ .•\''^e"''ineni s) . . M k 

le.vthooks .... . 

(\\ (d . 0 k{>4, 10^ 

Time spent ... • • • (’'O, U 

Traekinj^ l^ee .Xhilitx 'jroupmi:^ 

Tuition 74, 




7 U 



The FoifnJtUif 'U auuKls /or rt'.sc'tncF in the .SL■lc'ncV^ cuui c’nijincvnTUj. The tiUcnvic'c I^ 

uholh rc'sfxmsiWc* /or i/il* ojnJucC of such research mul preparanon of the resiles for Imhlicanon . The 
FouruLitUfU. therefore. Joc’s not assume.' rc’.spon.siFilic\ for the research findintrs or their interpretation. 

The Fimndation uelcumes propifsals from all queilified scientists and enu^neers and siron^K- 
encourdi^es u<mic’iu mmtmtJc’.s. vind /vr.son.s uit/i di.sahdiciL’S co com/)L’te julls- m am of the research 
and ivlatc’d fmoin-ams dcscrihed here. 

In ocvurdaikc’ uidi Federal suuiites. rei^ildtums . and \SF policies. n«) pL'rso)i i.'i cpnunds of 
riice. cohfT. ai^e. sex. national on«Tin, or disability shall he excluded from participation in. he denied 
the benefits of. or he subject to discrimmation under any (no^am or activity receivinty financial 
assistance from the I\'ational Science Foundation. 

Facilitation Awards for SLic-miSCs and En^n^ers uith DisaEilicies (EASED) provide /undmq/nr 
special assistance or equipment to enabL' persons with disabilities (im-esfigacor.s and utber staff, 
mcludinif student research assistants) to work on NSF projects. See tbe pro^am annfiuncement or 
contact the profp^am coordinator at (703) .^06-1636. 

Privacy Act. The information requested on proposal forms is solicited under the authority of the 
National Science Foundation Act of 1950, as amended. It will be icscd in connection with the 
selection of qualified proposals and may be disclosed to qualified reviewers and staff assistants as 
part of the review process: to applicant mstitutionsl^antees: to provide or obtain data regarding, 
the application review [yrocess, award decisions, or the administration of awards: to ^t^rn'emment 
contractors, e.xpert.s volunteers, and researchers as necessary to complete assij^ed work: and to 
other government aj^encics in order to coordinate programs. See Systems of Records, NSF'50 , 
Principal /nvestitjators/Proposal File and Associated Records, and NSF '5 1 , 60 Federal Re^jister 
4449 ( faTiuai^- 23, 1995). Reviewer/Proposal File and Associated Records, 59 Federal Re^'ster 
S031 (Fe/^uar\ 17. 1994). Submission of the information is voluntao'. Failure to (m wide full 
and complete mformatiun, however, may reduce the possibility of your receiving an aivard. 

The iVational Science Foundation, has TDD (Telephonic Device for the Deaf) capability, which 
enables individuais with hcannfy impaimcnt to communicate with the Foundation about NSF pro- 
grams. cmploxment, or general in/onnation. This number is (703) J06'0090. 



232 



